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whfch Bie useful in regulating hypertension and in the 
treatment of congestive heart failure, renal faOure. and 
glaucoma, pharmaceutical compasftion& inciudir>9 
these antagonists, and methods of using these com- 
pounds to pioduoe angiotensih 11 receptor antegviism 
in mammals. 
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Descriplion 



[0001] The present invention relates to new Mdazdyl-alKenok; adds which are angiotensin II receptor antagonists 
and are useM m regu{ating hypertension induced or exacailaated by angiotensin II. and in the treatment of congestive 
5 heart failure, renal failure, and glaucoma. This invention also rdates to pharmaceutical oompositions containing ^ese 
compounds and methods for using these compounds as antagonists of angiotensin ll« as anlihypertensrve agents and 
as agents for treat'ng congestive heart failure; renal faaure. and glaucoma. 



{0002] The dass of peptide pressor hormone known as angiotensin is responsable for a vasopr^sor action that is 
implicated in the etiology of hypertension in man. Inappropriate adMty of the rentn-anpotensin systems appears to be 
a key etemeriA m essen^ hypertenslonp congestive heart faikire and in some farms of renal disease. In addition to a 
direct action on arteries and arterioles, an^otehsin It (Afl). bemg one of the most potent endogenous vasooonstriciors 
15 known, exerts stimulation on the release of aldosterone from the adrenal corten. Theretore, the renirvangtotensin sys- 
tem, by virtue of its particpation in the oontrot of renal socfium handling, plays an In^xirtant role in cardiovascuto h&ne- 
ostasis. 

[0003] Interruption of the r^in>angiotensln system with converting enzyme InhitKtoiB, such as c^opn'l has proved 
to be clirtically useful in the treatment of hypertension and congestive heart failure (Abrams, W R, et al., (1984), Feder* 

20 ation Pfoc. ^ 43, 1314). The most direct approach towards ir^'bition of the rervnanglotensin system wotid block the 
aciipn of All at the receptor. Cornpeliing evidence suggests that All also contrtbutes to ren^d vasooonstridton and 
sodium retention that is dia/acteristic of a number of disorders such as heart failure, cirrhosis and oomplica^ons of 
pregnancy (Hdlenberg, N.K., (1984). J. Cardbvas. Pharmacol. 6, S176). In addition^ recent animal sfedies suggest 
that inhibrtion of the renin-angiotensin system rnay be ben^icial in halting or slowing the progressbn of chronic renal 

2S fellure (Anderson, a, et al., (1965). ^J , CBn. Irwcst.. 26. 612). Alsa a recent patent applicatjon (South African Pat&it 
/^■cation 87)01. 6S3) dasns that All antagonists are useful as agents for redudng and cmtrolBng elected 
intraocular pressure, especially glaucoma, in mammals. 

[D004] The compounds of ti^s invention InhM bkick and antagonize the adbn of the hcvmone All. and are therefore 
useful in regulating and moderating anglolehsin induced hypertensibn, congestive heart ^iure. renal feilure and cdher 
so dsorders attributed to the actions of Ail. When compounds of th^s invention are administered to mammals, the elevated 
blood pressure due to Al! ts reduced and other manifestatkMis based on All intercession are minimized and OMitrolled. 
Compounds of this Invention are also esq^ected to exNbit diuretic activf^. 

[0005] Recognition of the In^Mrlance of blocking and inhl}iting the actkuis of All has stlrrtilatad other efforts to syn- 
thesize antagor^sts of AIL The fdk>wing references have disdosed imidazole derivatives whkh are described as having 
35 All blocking activity arxJ useful as hypotensive agents. 

[OOOS] Furukawa et al, US. Patent 4.340,598 disdoses imidazol-S-yl acetic adtte and imidazot-S^yl-pnopanoic adds. 
Specifically, the disdoser indudes l4)eriz>4-2-n-bijtyl-5-chk)ro(mk:l3zole>4«acetic acid and 1 ~benzyf-2-phenyl-5<hioro- 
irndazole-4-prQpandc add. 

{0007] Furukawa. et al.. Paterit 4,355.040 disctoses substituted irrvdazole-S-aoetic add derivatives. A compcAjnd 
40 specifically disclosed is 1 -(2'€hHxobenizy))-2Hn*butyl-4-<McrQinwfazde^-ace^ add, 

[0003] Carini et al« in BP 253.310 disclose certain imrddzdyfpropendc acicfe. Two intermediates desaibed ln thispat- 
ent are ethyl 3^1'(4-nitroberi2yf)'2-butyl-4-chloroimidazol~5-yOpr(pefK>ate and ethyl 3-[2-btJty!-4-chtoro^1-{4-aml- 
nobenzyl)imid3zcil-5-yt]propenoate. 

[0009] Also. VVteireing. in PCT/EP 86/00297, disdoses as intermediates oerlain imidazolytpropenoate compounds. On 
45 page 62. Fbrmda (CX) is eth^ 3-[V(44luorqphenyr}-4Hspprcpyh2-|;^enyh1H-i'mkidzo^^ 



[001 0] The present inventkm relates to biockers of angiot^sin 11 receptors represented by the fdlowing Formula (1): 

so 
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in which: 

R** is phenyl, bq^enyl, n^hlhyt^ dr adamantytmethyl, which are unsubsiituted or substituted by one to three sub- 
stituente seleded from CI, Br. F. I, C,-C4alk^, nitro, {XDgR^.tetrazol-S-yf. Ct*C4aikoxy. hycto)^, SCi-C4aIkyl. 
15 SOgNHR^, NHS02R^ SO3H. GONR^'R'. CN. S02CrC4alkyl. or CnFgi^t wherein n is 1-3; 

r2 Is Ca-Cioa9^. Ca-Cioa^Kenyt (VCioa^kynyl. Ca-CscycloarkyI, or [CH2^^^t\er^ unsitetttuted or substituted 

by one to three substituents selected Irom C^-C4alkyl nitra CI. Br, F, I. hydroxy. Cf C4altoy. NR^R^, COgR^ CN, 

orCWIR^R^; 

X is a single bond. S. orO: 

20 R^ Is hyrfrogen. a, Br, F, I, CHO. hydroKymethyl, CXX)R^, CONR^R^ MDg. or CflF2rt4.r wherein n is 1-3; 

R'* and R^ me independentty hydrogen. C^-Cgaikyt. thienyl-Y-. furyt-Y-. pyrazol^-Y-, imidazofy«-Y-, pyndyl-Y-. tia- 
2olyl-Y% CDcazdyf-Y-. isoxazoJyI Y-, thrauto^-Y-. pyrldyi-Y-. or tetrazolyt-Y-. except tfiat R^ and are not both 
selected from hydrogen and Ci-G^alkyl and each heterocydic ring is unsitelituted o^ 
CrC4atocy. O, Br, F. I, NR^R^CX^gR^SOjiNHR^ .SOssH. or CONR^R^; 

25 Y is a dngfe bond, S, or Ct-Ceaikylene which t$ straight or branched or optionaSy substituted by phenyl or b^- 
zyi. wherein eachof ihearylgroiqisls im^jbstitutedor sii)stmited by hctfo IsK^ CF$, C^-C4alkyt (^^4af]QQcy. CN; 
orCO^R^; 

R« is ^2-COOR® or -Z CONR^R^; 

Z Isa sin^e bond, vihyi. -CH2-O-GH2'. methyfene opHonaliy subsStuted by Ci-C4alkyl, one or two benzyl groups, 
30 tWenylmelhyl, or furyinriethyl. or -C(0)NHCHR'-, wher^ R^ is H. C|-CQalkyi, pheriyl, benzyl, thienyimethyi, or 
furyimethyl; 

each irKl^endentty is hydrogen, CrC4all^t or (CKy ^phenyl, where^ m is (M; aid 

r8 is hydrogen, C,-Ogalkyl. or 2-di(CvCeaIkyi)-amin(>^^etM: or a phannaceutically acceptable saft thered. 

3S [0011] Preferably, one of R^ and R^ is hydrogen or GfCGaikyL 

[0012] Prefened confounds of this Invention are r^resented by Formula (I) when: 

R^ is phenyl unsubstltuted or siiist'rtuted by me to three sUbsHtuents selected Irom chkiro. fhicm trifiuorom^hyl. 
nitro, methyl, methaxy. hydroxy, sutfesnido. caiboxy. ca]tx)C^*C4alkoxy< carfoamoyt, cyaria ortetrazd-S-yf: 
40 X is a single bond: 
R^isCz^Csalkyl; 

R^ is hydrogen, chtorot f luoro. or trifluoinorn^l; 
R^ is hydrogen or Ct-Csalkyl; 

R^ is thienylmethyl. firylme^. invdazolyfrnethyl. or pyridytmethyl, each of wMdt is optioially substituted by methyl 
4S or methoxy: and 

is COOH, CCX>Cv2alKyl* or CONH2; or a pharmaceutically acceptable salt thereof. 

[0013] The E isomers (trans stereochenrustry of the R^ group and in^azole group} are generally more active and thus, 
are prSmaii the Z trailers (cis). 
so [DD14] As used hereiri, the terrins alkyi, ^)<enyl; alkoxy and alkynyl mean carbon chains whx:h are branched or 
unbrandted wHh ttie lengiN ot fN chain d^ermined by the descriptor preceding Itie term* 
[0019] Particular compounds of the inv^on indude, but are not limited ta the Mowing: 

{E)-3r{2wi-butyl-1^(2-drilorophenyl)metbyl)'1H-bTtida2ol^^^^ 
S5 {E)-3^2-n-butyl-t^(2-chloraj*€nJiiinetlyIl-lH^ acW, 
{E)-H2-r^-butyl-H(2-chlorQphefn^c»^ 

{E)'H2-n-butyl-1 -{(2-chlorc^en)1)memyl)-lH-Wda20^5-yl]-2K3-ihie^^^ ackJ. 
(E)-3-I2-n-buty]-T-{(2-chiorophenyl)methyl}*1 H-irrBdazol-5-yl]-2-{5-methyl-2-thienyl)rTiei%l-2i3roi^ add. 
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(E)-3-[2-n-butyl-i -{(2-chlorophenyl)methyl}^1 H-lmklazoh5-^^2K^*inrndazo^f^e!%l-2'^^ acKl, 

(E)-3-(2-fv*ulyi-H(4-carbc»fyp^ 

{E)-3^p-ivi)utyl-H(2-ratrqphenyOme^ 

(E)-3-p-n4xity!-i -t(2-cyanojphenyl}metf^hl acM, 
5 {E)-3-p-n^butyl-l H{4-^nethcay-3-methy^fiieriyl)nw*^ H4mWazol-5-yi]^2'{2-^ienyOmethyi-2i3ropera add. 

(E)-3-(2-n-biityl-iH(2«<^i!oro|:^iertyl)iiiethyf)-1 H-iinkla20[*ylK-(5-m8thoxy-2-t*iienj^m add. 

(E)-3-[2-n-buiyl-1 ^(2,3KfichloropheftyO"^^9-'* ^-i^a^ 3Cid, 

{E)-3-p-n-bi%l-1 4(4K»rtx»cy'2-cJilorophenyl)me*hyl)-1H-im acid. 

(E)-3-p-fHt>utyi-1 H(4Kari»xy-3"Chloropheny^)mem^ H-imkJazd^yl j-2-(2'^er^)methyl-2-pro^ add, 
10 {E)-3-[2-n-hexyl-1 i^-catbaxypheny^ add, 

(E)-3r[2-r>^utyt-H(4-carbome^^ add, and 

©-3-[2-n45u^1H(2-tr^liJOiomefi^^ add; or a 

pharmaceuticaliy acceptable sdlth^eof. 

IS {0016] Tlieirtvrenilar>al5or^atestopt]efmacei^ aptiarmaceufksdcamerand ane^ 

tive arirouni of a oinfpo^ Fbrmtia (I). 

[CKIIT] Also included in the preset tr^fenflon are methods lor amagqnking ahg^ris^ W tecep/tam whk:h oofnprises 
adminislerirg to asi^jectin naadlhereof ari efTedh/eanrKHimd^^ method&of prodmngan^ 

tiypertenstve activity and m^ANxSs of treating congestfve heart feilure, gliauooma, arxj rerial taHure by adirvnisl^g 

^ these corir¥K)urK}sard also uidud^ m this IrTverrtion. 

PONDIQ The cornpounds of this invention are prepared !:v F«?e<^i:es described herein arei illustrated by the examples. 
BeagentB. prutecling ^oifse and lunclionaiHy on the imkiazpleand other fragments of the molecule must be condster^ 
with the proposed die^cal trare&lomtatk^ Steps b the synthesis rhust be< » iiiyirt M e wHh the furic^onal groups and 
the protec^ng^oups <ki tie irnldazole ^a 

S9 [00191 fhe stalling matersaJs, 2-R2X-in^daa!Dle, are knowffi to the art (J. Pro. Chem. 45:4038. 1^) or are synthe- 
sized by knowm prooedwres. F^r example, etiidazole Is converted to 2-n4xitylifr»da2:ole by reacting imidazole vwtfi tri- 
ethylorthpfprmatd and p-tbluertssuHorac to give Indliettairyoirt^ imidazole and then treating with n4MLityl 
iStNum to give the 2-ltNum derh^ve cl iha brthe^mide eid all^iafting with rt43uly< Ibc^e ^ a suitable sdvent^ sudii as 
te^ahydrcfaan (THF). 

3Q [0020] The bllbwing proceed is useful fbf^^^^^^^^^ <X)rrf)OurKts of Fbi^^ parlictidteu^ly where is 2- 

chtorophKiyl. is n4wtyl. is hydrog^ chtora or CF3. «s hytfrogen, R? fe as described In Rjfmuia (I). R*^ «5 
COOI^ arKl is hydfTogen^methyi.^^w 

Vrnt] The l-R^GHa-^roiJp Is incorporated onito the 2-R^X4nryda2de by known^^p^ tor exafrple. by reac^on 
with an B^-CHg halide. mesyfate or acetate. such as2-chtorct>enzyt bromide, in a S{iiablesofWfi<, 8uiia8^^ 

as mamicie (DMF), in the preseince of a siuilable ackf acceptor, such as sodium amyla^v po^sdu^ 

or a metal hydHde. preferabfy sodium hydride at a reaction temperatureof 2S^C to lOO^Gvpreferably 50*^0. The resisting 
1-R^CH2-2-F^X imidazde is h^rcDcymethylated in the S^wsftjon^foreKairiH by reaqfing with formaldehyde in the 
presence of sodaim acetate in acetic add to provide the 1-B''GH2-2-R^X-S-!^r(a)mfi^^^^ intermediates^ 
[fkl22] Alternatively; the 1-R^CH2-2-r!^Xr5-hydra3(yTnethyJinra^^ an Wdo 

40 #ier. R^«4slH)'<>alkyf* as valeraimSne methyl elher. with dhydroxy under (xresisMre 

to £^ 2-R^-5 f]ydroxyiT^^ is react^ v«ih acetic anti^ride to^ve l^acetyl-S-a^^ 

tQxym^-2-R^-imidazola tl% diacetate internnedlate is N-alkylated. 6r ejcamp^e^ usfng 2-chlorDb«i^ ^late and the 
resuHinig l-R^CH2-2-R'^-5-acetQxymemy@nTfl Is treated witfi aqueous base; such as 10% sbdium fiydfd»de solu- 
tion, to give the 1-R''CH2'2-R2-6-fTydrQxymethylWdazole rterm 

4S E0Q23] Alternaiiveiy. the 2-R%in^azofe (x>npounds are prepcu^ed i:^ the tollowir^ procedure. Benzyiamines, $ut^> 
tuted by one to three substitu^hts selected from hadA C|,4alkyli Ci^altocy, CN. Np2, CF3, O^Gi^alkyl, SCi^aBcyi, or 
S02Cv4alM' are aStylated whh a Cv^M chlcrdacetate. for example methyl chloroacefeilejn the presence of abase, 
such as trietiylan^ne» in a sdtabte solvent, such as dimethytformamide. The resultEng alkytarrvnoalkyi ester compounds 
are N-tormUated wrth foortc add In the presence of a suitaWe sofvent. such as xylenes, ftrflowed tjy C-tormulaiion of 

so the carbon alpha to fcioth the amino arKi the ester groups. Reaction of this intenmediate with addle thiocyanate, prefer- 
etAy potessiwti tl^yarate, m an inert organic sdvenl.^ such as C^^alkyl alcohol produces l-RCH2-2-mercapto-5- 
a|kar»ate ester rrmlsade corrpdunds, The free e^er Mdazde 1^ reac^ wtfi^ a hato-R^^ compound, 

wh^ein R''" is C^ t^aiM. C3.iGalkenyl, Ca-Cio^ltyiiyl, Ca-€|^ydoalkyl or an optionally substituted (CHajo^ pr^r- 
ably propyl l]romide^ In the presence of a suitable base, such as sodium cartxxiate, in an appropriate sdh^nt such as 

^ ethyl acetate. The ester is reduced to the hydroxymetl^l-imidazole Intermediate by reduction wilh a sidtable reagent 
preferably diisobutyl aluminum hydride, in an appfCpria^^ sohrenl, such as tetra^rofuran, at a temperature of -78"C to 
25?C, preferat^y a! less than -ICTC. 

[0024] The livdioxymetf^ group of the herdnb^^ pr^red intermadiaie^ oxidized to an a^^ treatment 
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with a suHable reagent, such as artiydrous dromic ackWIica gel in tetmhydrofuran or. preferably, with activated man* 
ganese dbxide, m a suitatte solvent such as benzene or toiuer^. or pre^r^ methylene cWoride, at a temperature 
of 25^C to 140»C. pr efefal)!y at 25*C. The 1 -R^Ci^-2-R^-Wda2d"5-cartx»aklehyctes are reacted with an appropriate 
phosphonale. 5tich as those ifeted in TaWe I (Examples 2-5). The phosphonates are prepared, for example, from tralkyl 
phosphonoacetates by all^latlcm with an appropriate halide, mesylate or acetate In the pr^ence of a suitable base, 
such as sodium hydride, in a suitat^e sotvertt, preferably gtyme at a reaction temperature ot 25»C to 1 10*0. preferably 
at SS^a to provide, for example, the frfiosphonates listed In Table I. Ttie reaction the imidazo(*5-carboxakiehyde8 with 
the phosphonates is pedomied in the presence of a suitable base* such as a n^l atexide. fittiium hydride or prefer- 
ably socfium hytfilde. in a suH^e solvent such as ^hand, meteiol, ^her. dloxane, tetrahydrofur^. or preferatty 
glyme. at a reaction tenper^iffe of lO^C to SQ^:, preferably at 25*C, to provide a variable mbcture of tr^^ and crs, ag,. 
(E) and (2), l-R^CH2-2-l=t^X-5-CH=C(Fl^-<COO^ky1)-inr^ These isomefs are readily separated by chromatog- 
raphy over saica gel in si^table solvent systems, preferably hexane in ethyl acetate mixt^es. The esters are hyc&olyzed 
to the acids, i-R^-CH2<2-t^-5<;H=^I^COOHHmi^ i«;hi9 bases . such as potassium hydreodde. Ifthlum 
hydroxide of sodium hydroxide, tn a surtaWe sdvent system, such as. for example, aqueous alcohols or digly me. The 
trans and cts ^ruciures of the acicte are readily detemiined by NMR by the I40E protocol, as well as by the bic^ogical 
acMties^nce, generaSy, the trans (E) isomeric acids are the mtw^e potent isomers. 

[0025] Alternatively, the l a^CHg-a-I^X-irnidazol-S^atfboxekiehydes are^^^ the following procedure. Start- 
ir^ 2^R2x-imidazol-4-carboxald«Ty€les are reacted with an N-afMating protecting r^igent sw* as c^itoromethyf 
pivalate {POfwI-CI), »n the presence of a base, such as dimethyHorrnamide, at a tenperature of 20^0 to Sff'C. preier^y 
8t25*a to grve N*alkytation {e.g.. FHDM^erivation) on t^ least tendered n'rtrpgert atom of the imidazole nudeu^^ 
1 -R%H2-group is iricorporated onto the imidazole by N-^kyiation of the i^e prepared aWehydewfth a halomethyf- 
benzene con^rids, such as methyt 4-brdmc»n^yl-3^Woroben2oate. at a temperature of 80*^ to 125-C, prelerably 
at WC. Thei»rotectflig coup on the a nitrogen ol the InrWazdle^ exanfple using 

a biphasic rrixture of ethyl acetate and aqueous sorfium caibonete, to ve 1 vR^ GHrZ-I^X'imidaisde^-carbOKa^ 
as hyde ccMTpounds. The Rxmula {!) corr^nds can be prepared from these SH:afboxakjehyde awnpounds by the rheih- 

ods described above. n ^ ^ a k ^ » ^ 

[0Q2q Gompoiffids of Formula (I), wherein is GOOR° R\ R^. Rf. R* and R^ are ^ described in Fonnula (I), and 
R® is H, meaiyl or ett^l. &te also prepared by the foikiwing procedure. 

[09271 The 2rR^-lnAiazdle starting materials are reacted with timelh^silyfeti^fnethyl (SEIs^ dhlonde to give t- 

39 (trimethylsayD ethoxymethy1-2-R2.&i*ta in the pr^wice of sodJwn hydride 
in a solvent suii as dimethylformamide. The 5-tributylt»i derivatives are prepared Iv^ 

IHhium In a suitable solvent preferably diethyl ether, folbwed by treatmem of ttie liihio in^azole derivaSve with a Wb- 
ulyftin halide. prefer^ tri-N-but^Sn chlorkte, at -10*0 to 3yC. preferably at 2^*0. Hie 1'SEM-2-R^ 
tribu^ltinin^dazole Is corded wHh an ct.(Hrisaturated acid e^er hating a leavif^ group w the |H»sftion. such as a 
35 h^de or trffliK)ronie»ianesi^xiyid«y gimip. for example. BrGR*»C(R^(CXX)aik^^^ in the presence of a pho^hme lir 
and. suc^ as bfS{diphenylph66phino)popane. o^ preferably tel- 

mkfe(trt5h^ylphasphir>e)-pailadium(6), witti or withou* a basei as trtbulylamiiie^ temperature of SK) to 
I50"a preferably at 120**C. Both the (E) and ol^intc isomers are prepared by Uiis procedure, and the isomeric 
esters are readay separated by chromatography over silica gel. Hie 1 -SEM gnaup from the (E) and (Z) Jsomers is %dro- 

40 lyzed witi ackJ. lor example, aqueous tydiodhtoric, in a sutaWe alcoholic solvent, such as methanol or ethan<^. and me 
l-unsut^tuted imidazole derivayves are converted to the l44xitoxycarbonyI (t BCX:) Imidazoles with di-t-feAityl dicar- 
bonate (Hoppe-SeyleTs 2. Physiol. Chera. (197e). ^1651). Thet-BOC esters are alkylated awi bydrolyzed with, tor 
examf^e; 2-chlorobenzyl-0-tTif1ate in the presence of a suitable base, preferably dlfeopropyleff^^ in a suitat)le sol- 
vent, preferably methylene chloride Jo afftrt the t-(2-crfil(xo^ The(e) and 

« {Z) i&om8fsarehydroVzedtothe(E)and {Q 

[0028] Conpcwnds of lfwmula {0 are also prepared ty 

boxaklehyd^. prepared as descri>«J^xra. are reacted wHh a sitelitLited half-ackJ. half-ester derivative of a 
maionate. sudi as e%l 2-c^t)oxy-3-p-tiite^ in asii^le 

solvent such as toluer^e. at a ten^^ture of to ll6< prefctfaWy at lOb-a tJia lesuifing 1 R'CHg^B^-S- 
50 CH==C{R^COO aS<ylimidazdes are hydrolyzed to the conreapondaig Formtria (l) ^id conpouwte fay alkaSne hiidrrfysfe 

as described above. r>4 . r»5- 

PXZSI Corrpounds of f=ormiJa (I) m which R^ 2-chk3rQphenyl. R^ is n-butyl. R^ te H. CI. or CFs. RT* is meth^, R is 
as described in Fomiula (l>. R^ is COOR^ and other paraimetTCare as described above are prepared as foaows. The 
1-R^ CHz-2-F^ imidazol^-CTboxalctehyites^ prepared as deserved above, are converted to tfie corresponding alco- 
s$ hols with an organo^netalOc derivative or Grignard reagent, prefer^y methyl nmium. &i asuMale sdverit such as tel- 
lahydroftjran. The atet^ol is oxidized, for exam|:^e. using manganese doxide to give ketone. The deltiic eiste^ are 
pr^ed from the ketone by reactk»i v«th appropriate phosptonates to give the (E) and/or (Z) isomers which are read- 
ily separated- Theackfe are jprepared from fie esters by alkaSne hydrolysis as described above. 
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[00301 Compounds of Formuta (I) in which Is H. CI, CH^OH, or GF3 are prepared as iolkws. The 1 -R^ -CHg-S-R^X- 
iiradazol>&<arboxaldehydd6 are treated with the IHhium derivatives of a substituted ethyl or methyl ester. These lithio 
derivatives are prepared from the reaction of litNum (filsopropylamDde in a suitabte solvent, preferably te^ydrofuran. 
vwith an add ester, suc^i as ROOC-CH2-Y-(2'thienyl). to generate the a-Tithio derivatives at -78^ to •10*0, preterably at 

5 -TB^C. which are then treated wim the imidazol-caitDOxaldehyda The intermedTate p-hydroxy group of the imidazol ester 
ts converted to a mesytate or an acetate and the mesytate. or preferably the acetate, is heated in a suitaUe sotvent 
such as toluene, with one to two equivalents of 1.e<fia2O^icydo{5.4.01undec-7-€ne. at 50 to 1 ia*C» preferal:3y at 80*C, 
to afford ester conpounds ol Formula (1) such as 3-(imidazd-5-yl)-2H24hienyOmethyW*pfDpenoic acid esters. The (E) 
isomer is the predommate oleflnic isomer. The acids are prepared from the esters by the method descnbed above. 

,0 CompoLmds of Fbmuila (I), wherein is 2-chIofophenyi. R^ is n4)utyt, is H, CI. CF3, a CHgOH, R* is H, R^ is het- 
erocyclic or a substituted heterocyclic g^oup as described in Formula (I) and R^ is COOH. may be prepared by heatong 
1-R^ CH2-2-R^-im(da20l-6^rbaxaidehydcs at ^0 to 180*C. preferably at I WC. wth an appropriate substituted 
heterocyclic acetic acid and with acetic ai^ydride and potassaim carbonate to provide unsaturated adds of formula (I) 
such as 3-[2-fi'butyl-1-(2-chlQrophertyl)nfirthyl-1H-inti^ acid. The trans defriic add Is tie 

t5 prindpal product. 

[0031 1 Conpounds of Formula (I) in which R® Is 2-COOR® where 2 is an optionaOy substituted me^ylene group are 
prepared by redudng the trans or (E) isoners of 3-(inwtezoS-5-yf) 2-propenoic add esters (prepared as described 
cixive) with an appropriate hydride reagent, preferably diisobutylaiumlnum hydride, in a sult^ solvent sudi as tel- 
rar^dmfuran. to provide the imsaturated ateohol compounds. These compounds are reacted with ethyl chtoroformate, 

£0 for example, with a . base, preferably triethytarnne. in a sultafale solvent, such as tetmhydro^^. to ^ 5- 
EtOOCOCH^CR^sCR^^mkiazols which are reacted vnih cartjon monoxidie in the presence of a phosphlne Tigand^ pref- 
erably triphenyl-pho^Wne with palladium (II) acetate, in a suitable solvent, preferably tetrahydrorfuran, at a temperature 
of 25»G to lOO^C. preferably at 40*C, to give the S-EtOOCCHgCR^s^CR^-ioBdazols. The correspomSng adds are pre- 
pared from fhtese ethyl este'S by base hydrolysis as described ^xjve. 

BS 10032] Conpoimds of Formula (f) in wHich Z is -CH^COOF^ having add^ional subslitufion on the carbon a to the car- 
boxylate groip are prqaared by converting S-EtOOCH2CR^«CH*-imldazote to the llthiwh derivatiye of the ester a 
iifiium dykylarride, preferably lithium difsopropylamide, and then fr^eatlng with an alkyfating agent, such as metftyl hah 
ide. benzyl bromide, or heterocydic methyl haSide. to provide the nKino^alkylated produd compounds orthedialkytated 
product compounds- The add compounds are prepared from the esters fc}y base t^rofyda 

30 P0331 Compounds of Formula (1) in wtiich R^ is Z-COOR^ where Z Is -CHg-O-CHg- are prepared from iffisaturated 
alcohol conpounds, vwhich had bee^ cbtafried by the reduction of the Formula (I) propenoic acid esters. The alcohol is 
reacted with an ap|»oprlate fiydride res^ent. such as sodiuml^rlcfe; m a suitable solvent, such as j^ejollowed by 
reaction vwth an alkylating reagent, such as meftiyl brompacel^e. to give 5*leOOCCHrO<^2CR>CI=r-lrnk^^ 
The corresponding acicis are prepared from these esters by base hydrolysis as described above. 

35 [Omi Conpounds of Fomud a (I) in wKch R^ is Z-COOR^ where Z is — C(0}NHCHR^- are prepared from the Fbr- 
fTMa (I) propenoic add compound& These acicte are reacted with an appropriately substituted amino add. such as gly- 
dne melhyl ester hydrochloride or pheny^lanine m^^l e^er hydrocWoride, in the presence off an anBde-fryming 
reagent, such as N-hydrdxysucdnFmide and dicyddhexylcarbodiimide, in the preserice ot a bas^ for example tricthyl- 
antne. in a sutable solvent such ^ tetrahycfrof uran, at a temperature of 20*0 to 50*C, preferably al 35*0. The 6-0^ 

40 4a!kyK30CCWR^NHC(0)-CH2CR^'CR*-inf«ja20lB are converted to thefr corresponding acids by base hydrolysis as 
described abova 

[00351 Conpounds of Formula (!) in which the R^ sitefituent 6 substituted by hydroxy are formed from Formula (Q 
conpounds In virtiich the R^ group is siAslituled by Ci-C4altoxy using an A&^leavlng reagent, such as boron fribro- 
n^eorhydrobromicacid. 
45 [0036] Conpounds of l^rnvlaffl in which the R^ subsfituent is substituted b^ 

conpounds in wKch the R^ group is substsfuted by C05sCi-C4all<yf using ba^ tydrolysis or ettenol, or using acidic 
hydrolysis, such as aqpeous hydrodiloric acid. 

100371 Conpounds of FdrnfaHa (I) in wltich the R^ substituenl is substituted by a t^rascol-S-yl group are prepared from 
the cwre^nding carboxy ooiipounds. For example. Formula (I) add conpounds are reacted vwth a hatogenating 

so agent such as thfoiiyl cNoridei in a suitable solvent, for example benzene, to give the corresponding acid haBde com- 
pounds. The add hafides are then converted to primary amide compounds in a reaction with concentrated ammonia* 
Subsequ^ d^ydration of the amides with oxalyl chlorideAJimethyltormamide in acetortfrlleAdirnethylforfnarfiide yields 
and the nitrle compounds, virhlch are the immediate precursors to the Formula (0 tetrazole compounds. Telrazde for- 
mation is accomplished by reading the nitnles with azide. preferably aluminum azide prepared in situ by the reaction of 

55 soJum azide with aiwronum cWoride. in a suitable solvent for exanple tetrahydrof tran- The FormUa (1) compounds m 
which R^ is — Z-COaH are prepared from these Fbnnula (1) tetrazole ester compoimds by basic hydrolysis as descrtoed 
atxiva 

[0038] Phannaoeutncally acceptable acod addition satts of compounds of Formuta (I) are fiormed with appropriate 
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organic or inqrgamc acids by methods toiown in the art. For example, base ts reacted with a sufable tnorgarw; or 
OfSamc acid In an aqueous misctole solvent such a$ ethanol with isolation of the salt by removing the solvent of in an 
aqueous imn^ble solvent when the add is soluble therein, such as ett^ ether or cWorofomi. with the desired salt 
separating directly or isolated by rernoving the solvent. Representatwe example of stitaWe o^ds are maleic. iumanc, 
s benzdc ascort»c pamoic, succinic, bismethylene-^aficycfia methanesiiftwilc. ethanedajJibnic, acetic, r»opionic tar- 
taric. saSicydic. citric, gluconic, aspartic, stearic, palmitic, itaconfc, ohfOO*'w. P-aminobenzoic^ glutamic. benzenesuBor^c. 
hydiochloric. hydrobiomic, st^uric. cydohejtyl-sdfamic. phosphoric and nitric adcfe. 

[00391 PhannaceuticaMy acceptable base addifion salts of compounds of Fbmmila (I) in wWch R« is H are prepared 
by krwwn m^ods from organic and ihorgarac bases, including nortodc alkali metal and alkaline e^ bases, for 
«, exanple. caJcium, litNum. sodiwn. and potassium hydroxide: ammonium ti^awde, and nortadc organic bases, such 
as triemylamine. butylarntne. fMperazine. and (trihydroxyn^ytHnethyiairiane 
[0040] Angjotwsin llaniagonistactivity of thecon^undsof Formd^ 

Jo jsta arsonist actwily is delef m'ned by tt^ ability of me compounds to compete with ^^Si^rigiotensm II tor ttncfing 
tbvascirfar angtolensin H receptors and by their ability to antagonize the contractile response to angiotensin II in the 
is isdaled rablMl aorta. In vjw activHy is evaluated Iv the efficacy of the compounds to inha»t the pressor response to 
exogenous angidt^n II in consc»U5 rats andto lower bl^^ 



20 
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[00*11 The radiottoand bincfing assay is a modificalion of a method previously describaJ m detail (Gunther etM 
Pm 47578. 1980). A particular fractkai fiom rat mes^^ ^ 
otensin tl with or without angiotertsin H amagoniste for 1 hour at 2W Tl»e incubatlbn is terrninatedly 
and recef^ bound i%ar^ensinlltrapped on memer isquantltat^^^^^ 

oler^in il antagonists is expressed as the 1C» v^ich is ^ concentration of antagonist needed to cfisplace WJ^cJ flie 
total speciicaiVboiiid angiotensmIL Exempl^^ 
to about lOO jiM. 

[0042] The ability of the conpounds to ant^ 

aorta Ffirig segments are cut from the rabbrt ttioracic aorta and susperKJed In organ baths co^^ physiotogical salt 
sdutipa the ring segments are mounted over metal supports and atta«^ecl1te> force dlsplacOTent transduce whsdh 
are connected to a rwarder. tkifiiiaiive oonceritratbn re^onse c^ in theaJjsenoe 

of ^tagonist or following a 30-rr«nute incubaHon with anlagOTilst Anlagpriisl dis^soclalibh ccwi^^ are cataLi- 
3S lated by the dose ratio method usiiig ihe mean efledive concentratois. Exempteiy of the Kb of conpourids of the 
irwerttksn (E isomeis) abotit 0.1 nM to about 30 |iM. 

inhitaBibn d pressor response 10 anqkyl^ rt II in gpnsqQwe 

4(> [0043] Rats are jxepared with indwersng f 
0fijdi:^15:419, 1970) Two to^t^^ 

tinuously monttored from the arterial catheter with a pressure transducer and recorded on a polygraph. The ch^ m 
rhean arterial pressi^e in response to intravenous injection of asOmg/kg angpoter^n 11 is conpared at vanous time 
points prior to arKl lc^owing the administiBtj orally at doses of 0.1 to 300 mgfl^. 

45. Thedoseoffoonpound ne^edtoprodiiceSO%inhibr^ 

mate the potency of th« coiT|Xwhcte^ of (Ej^.p-n^jutyl-HCZ^h^ 

thlenyf)metiyl-2-propenoic add 3.60 mgifkg ly^ and 44 00 higW orally. 

Arttihvpeftensive activity 

^ [0044] The antihypertaisive adivily of the compounds is measured by their ability to reduce mean arterial pressure 
in conscious rate made rer«n-dsp0id«it hypertensive by ligation of tfie left reral artery (Car^iano et al.. i£hamasSQL 
^xp. Ther. 208:310, 1979), Renal artery ligated rats are pr^red wim Iridweirmg cdttieters as described abova Seven 
to ei#it days folioirtng renaJ artery KgatJon, the time at which plasnria ferwn levete are highest, the cbn«30us rate ajo 

55 placed in restrainers and mean arterial pressure continuousty recorded prior to and fotlowir^ the ariministra«pn of tljO 
conmiffKfe intrav^sly or orally The dose of con^sound needed to reduce me^ arterial presaire by 30 mm Hg 
(ICsoJ is used as an est&nate of potency. THe ICg^ d (E)T3H2-n-fautyl-1-[(2-<^^ 
ihienyOmelhyl-2-prbpenojc acid is Hig^-kg l.v. and 8.0 mgfl^g orally 
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[(KM5] The intraocular pressure lowering effects employed in Ihts invention may be measured by ^e procedure 
desatoed by Watkins. el al.. J. Ocular Pharmaool.. 1(2): 161-168(1985). 

[0046] The compourds of Fbrmuta (I) are Incorporated into oonveriem dosage forms, such as injectable preparations, 
or for orally active oorrpoimds. chutes or ^ets. Solid or liquid pharmaceutical carriers are employed. Solid carrlm 
include starch, lactose, calcium sulfate dihydrate, terra alba, sucrose, t^. gelatin. agar» pecfa'n. acada. magnesium 
stearale, and stearic acid. Uquki can^iers indude syrup, peanut oil. olive oil. saline, and water. Similariy. the carrier or 
cfiluent may tndude any prolonged release nmterial, such as glyceryl monostearate or glyceryl distearate, alone or with 
a wax. The amount of solid can'ter varies widely but, preferably, wiB be from about 25 mg to atx^ut t g per dosage unfL 
When a Squid canter is used, tfte preparation wai be in the form of a syrup, ^Ixlr, emulsion, soft gelatin capsule, sterile 
injectable liquid, such as an ampoule, or an aqueous or nonaqueous liquid suspensldn. 

[0047] For topical Ophthalmologic adn^'nistfatiQn, the pharmaceutical conposiiion& adapted inc^e solutions, sus- 
pensk^ns. ofniments. ar^ sc^id ^serts. Typical pharmaceutically acceptable carriers are. for example, water, mixtures 
of water and water-niiscible soNrents such as lower alkands or vegetat^e oils, and water soMble ophth^mologicaBy 
aoc^M^e non-toxic polymers, tor example, cellulose derivatives ^ch as methyl cedulose. The pharmaceutical prepa- 
ration may also contain non toxtc auxiliary sii)stances such as emulsifying, preserving wetting, and bodying agehfSw as 
for example, polyethylene glycols; anta^aderlal components, such as quaternary ammonhmi oompourKis; buffering 
ingredients, such as alkali metal chloride; antiOKidants, such as sodiimi metabtsur^e: and ottier ccKW^onal ingredi* 
ents, such as soibitan monolai^a 

10048] Additionally, suitable ophthalmic vehtdes may be used as carrier media for the present purpose deluding oon- 
ventional^pKosphate huffier vehide sy^ems. 

[0049] The pharmaceutical preparation may also be in tiie form of a sofid insert For example, one may use a soid 
water soluble polymer as the carrier for tfie meeScameht SoBd water Insduble inserts, sudi as t^io^ 
yiene vinyt acetate copolymer, may also ise utirized 

(0050] The pharmacaitical preparations are made follomng conventional techniques of a pharmaceutical chemist 
involving mixhg, granulatir^, and conpressing. when necessary, for tabtet fonm, or mbcmg, filBig and dissolving the 
ingredients, as appropriate; to giva the desired oral/parenterai. or topical products. 

fOCBI] Doses of the compounds of Formula (1) in a i^armaceutical dosage unit as described above will be an effica> 
dous. nontoxic qtanU^ selected from the range of 0:01 -aoOmg/kgof active conrf)Our»j. pref^abiyl - 100 nig/kg.The 
selected dose is administered to a l^man patient in r^ed of angiotensin li receptor antagonism from 1-6 times daily. 
oraQy. redaBy topically, by anjectioa or continuoudy by infusion. OthI dosage ur^ for human administration prefer^y 
contain from 1 to 500 mg of active conpound. Preferably, lower dosages are used fc^ parenteral administratton. Oral 
administration, at higher dosages, however, also can be used w^en safe and the active oompound In an amount 
selededfromO;0001toO:1 (wAr%), preferably from 0.(X)01 toO.Ol.>^at{pical<fosageijr|itf^ 
compound from between 50 hg to 0.05 mg, preferably 50 ng to 5 iig, is api^ied to the human eye. 
[0052] The method of this inventk^ erf antagonizJr^ angiotensin II receptors in maitrimals. Mudhg humans, Gbm> 
prises adminsterir^ to a subject in need of such antagonism an effective amount of a compound of Ponnula (f). The 
method this Invent of producing antihypertensive adivfty and the method of treating cong^tive heart laflure. glau- 
coma, and renal t^ilure conr|xi$e admiinistering a compound of Formula (I) to a st^ject In need thereof an eflac^ 
anKXjnt to produce said a^vity. 

[0053] Gontenplated equivalents of Fbmtula (Q compounds are cdnpounds mherwise corresponding thereto wfii^ein 
substitu^s have been added to any of the unsijtetjtuted poslb'cns of the Formula (Q cornpounds provided sudi com- 
pounds have the phanmaoeutical utility of Fomiula (1) compounds. 

[0054] The toliowing examples ilftistrate preparation of compounds and phannaceutical oompositions of this invention. 
The examples are not intended to limit the scope of this invention as desaibed hereinabove and as claimed below, 

Exam^el 

(E ).3^-n-Butvt.i.^f2-ddoroohenyj)methvl^-m 

[dossi 

(i) 2-n-butyl-1 -(a-chloroishenyOmethyl-l H-irmiaatde 

Imidazole was converted to the 1-diethoxyorthoamlde derivative by the method of Curtis and Srown. J. Org. 
Chem.. (1980), 4S 20. Imidazole (12.8 g» 0.19 nrwl) and 1 18.4 g (0.8 moQ of triethylorthofemnate were r^ded ai 
the presence of 1 g of p-toluenesuHbr>ic acid to give 20.6 (61%). bp 65^70^C (O.l mm) of t-dtethoxyortho^ide imi- 
dazole. This prodt^ (24.0 g. 0.1 4 mol) was dissolved in dry tetrahydrofuran (250 mg. coded to •40'C and n-butyl 
lilhium(0.14rrK)l, 56.4mLor2.5Minhexane} wasadde^^ After 15iT^nutesn-bu!yriodlde(31.1 

g, 0.169 mol) was added al -40*^C, and the reaction was stirred overnight at ambient terhperature. The reaction vuas 
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partitonecl between ether and 0.3 N hydrodiloric add. and the organic layer was repeatedly extracted wHh dilute 
hydrochloric acid. The comtjined aqueous extracts were neutralized with sodium bicart)onate solution, extracted 
with methylene chloride, dried over magnesium sulfate and concentrated. Aflash distaiaficn on a Kugelrohr appa- 
ratus provded 14B g (8S%) d 2-n4)iitylim^ 

5 2-n-Butylimidazole (9.7 g. 0.078 moO was dissolved in methanol (50 mL) and added dropwtse to a eolutSon of 

sodajm methoxde (from socfium h^6fkie (2.31 g, 0.0934 mol) in methianoJ (250 mL)). Afle- one hour the solution 
was evaporated to dryness, arri the sodium salt was taken in dry dimethylformamide (1 50 mL) and 2-chtoroben- 
zyi bromide (1 6.3 g. 0.079 moi) was added. The mixture was heated at SO'^C tor 17 hows under argon, poured cmto 
ice water and ^e product was extracted into ethyl acetate, the extract was washed, dried, and concentrated to give 

10 18.5 g of aude product which was chromatogrophed over silica gti with 2:1 ethyl acetate/hexane to provide 11.9 g 
(61%) of 2-n-butyl-1-(2-chlorophenyl)nwtt^-1 imidazole as an ofl. TWn layer chromatography on sflica gel wHh 
4:1 ethyl acetate/hexane gave an R| value of 0.59. 

(S) 2'^v^Hl^^1^2-chlorDPhervl)^ne^ 

15 

Method 1 A mixture of 2-n-butyl-1-(2-chlorophenyi)m8thyl-1HHmidazole (95.5 g, 0.384 moO, 37% fevmalde- 
hyde (500 mL), sodium acetate (80 g) and acetic add (60 mL) was heated to refbx tar 40 hours under argon. 
The reaction was concentrated in vacuo, and the rescue was stin'ed with 500 mL of sodium hydroxide 
solution for 4 hours, cfiluted with water and extrarted with methylene chlorida Ttie exliact was washed, dried. 
20 and concenUBled. The crufde product (117 g) was flash chromatographed over 600 g of sltica gel with a gradi- 

ent <rf ^h/l acetate to 10% of methanol h ethyl acetate to give 8.3 g of starting mate^ial. 24.5 g of a mixtoe ol 
starting material and product, and 44 g (41%) of 2-n4jutyl-H2KAIorophenyf)-methyl-«iy|droxym^ 
dazde: rrp 86^*C (from ethyl acetate). Further etulion pmvided the bis (4,5-hy«iroxyrnethyf) derivative; mp 
138-140"C (from ethyl acetate). 

25 

(Method 2 A mixture of valeramidifw methyt ether hydrocWoride (250 g, 1 66 mol) arKl dihydroxyacetone (150 
g, 0.63 mbi) dissoived in llqua ammonlawas allowed to stand overnight at room temperature in a pressife ves- 
sel and then healed at 65=0 lor 4 hours at 375 psi. The ammonia was allowed to evaporate, and the residue 
was d'ssdved tn methanol (Sl^. The resuffing sf uny was refluxed with added acetoratrfle (1 1}, the soMion was 
30 decanted from the solid ammor^um chlorkie while hot. This procecfcire was re^Deated. and the combined atce- 

tonitriie extracts were treated with charcoal, filtered hot and the fUtrate was concentrated In vacuum to ^ve tfte 
dark oa, 2-rHbutyl-5-Hydroxymethyflmidazole (253 g. 1 63 md, 98%). 



THs cnide alcohol (253 g) was treated vwti acetic anhydride (400 mL) al -1 5"C and then was allowed to warm 
to antweni t^tperalure with stirring, and then stirred an additional 19 Nxjrs. The acetic anhydride vvas evaporated 
at reduced pressure^ the residue taken up in methylene chloride, and the organic phase was washed with 5% 
sodum bicarbonate solution and water. The ertract vwas dried over socf um si^e and concentrated to give 323 g 
(83%) of 1-acetyi-4'acetoxymethyl-2-n4butylimidazoie. 

This diacetate was N-aa^lated by the Idlowirig procedure. To a solution of trif lie anhydride (1 20 mU 0.71 moi) 
In methylene chloride (200 mL) at -78*0 under argon was added a solution of disofrppid ethylamine (128 mU 0,73 
mol) and 2-crilorobenry! alcohol (t04g. 0J2mol) in me&tylene diloride (350 itl) over a period of 20 minutes. Mdr 
being stirred an additional 20 minutes at -78'C. tiiis sokition was then treated with l-aDatyl-4^etoxymethy!.-2-n- 
bu^tmidazole (146 g. 0.61 nrK>l) dissolved in metitylene chloride (300 mL) over a 20-minute interval. The ntixture 
was then stirred at amttent tenperature for 18 hours and the solvents were evapomted. The re^uaJ 2-n-buty!-5- 
acetoxymethyl*H2-cWorophenyi)nTOlhyiOH-B^ was t^ without purification for the hydralyas of the ace- 
tate group. 

A solution of crude 2-n-buty5-5-acetoxymalhyl-1 -{2-€hIorophBnyt)methyl- 1 Hninudazole (2K) g) in methanol (200 
mL) was treated wrti 1 0% sodium hydroxide solution {700 mL) and the nrixture vi/as heated on a steam bath for 4 
hours. After cooling, methylene chloride was added, the organic phase was separated, washed with water, diied 
and concentrated The residue was dissolved in ether< cooled, end seeded to give the crude product Recrystalii* 
zaffon from ethyl acetate gave 176 g off 2-nHbulyl-l-P"<*5larophenyl)methyl-5't^^dw^^ H^imidaasoie; rnp 86- 
88**C. This material was td^ical in all respects to the proctoct prepared by Method 1 . 

(iii) 2-n-butyt-1-(2-chlorophenyl)methy1-lH-irnjdazd-5-carbQX^ 

A solution of 2-n4jutyl-H2<hlorophenyOmethyl'5^rQxymethyl-i H-imidazoae (5.4 g. 0.0194 mol) m toluene 
(25 mL) was added to a su^erision of activated manganese dioxide (27 g) in mett^fene chloride (325 ml). The 
su^nsfon was stirred at room tenperatone for 17 hours. The sdids were filtered and tiiefii^te concentrated and 
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flash chromatographed over silica gel with 6:4 hexana/ethy! acetate to afford 4.16 g (78%) of 2-n4)utyf-i-{2-dilo- 
.rcipher^)rnethy)-lH-imklazot^carbax^ as an oB. NMR and IR were oonsistenlt wfh the strudura 

(iv) (£)-3^2-n-bLityH -{{2-chloropheny)memy!}-1 H-inwJazol-5-yO-2-(2-thiefiyl)mcmyl*2i)roper^ acid 

Method A (a) trimethyl 3^2-thienyl)-2-phospf^onopropionate 

"fo a solution of 2-thiophenemethanol (2.28 g. 0,02 mol) in caxtxin tetrachloride (25 mL) was added triphe- 
nylphos0hine (6^1 g. 0.026 moQ. and the solution was refhjxed for 3 hours. The coded reaction mixture was 
diluted wlh hexane {60 mL). chiBed and fWered. The concentrated mtr^e (4.6 g) was flash chfomatogr^ed 
over sOica gel with 7:3 hexane/^yl acetate to provide 2-cHoromethyltNophene (1 J52 g. 57%) as an oil. 

A suspension of socfium hydride (0.271 g. ll.3nrvnol) In dry gtyme (40 mL) under argon was treated drop- 
vkrise wHh Irimethyl phosphonoac^te (1 .87 g. 10.3 mmoO in glyme (5 mL), The resulting mixture was stinted 
at roomtenperaturefdr 1.5 hours. Then 2-chloromethyl-thiophene (1.5g, I1.3mmo0 wasadded. and tte mix- 
ture was stirred at 65*C for 18 hours. The reactoi was pardoned between water and ethyl acetate, and the 
organic layer was washed with water and brine, dried with anhydrous magnesium sulfate and concentrated to 
1.9b of an oil. This was chromatographed over silica gel 4:1 ettiylacetatemKcane to affaid 800 mg (28%) of 
trlndhyt S-p-thienyO^-phbsphonoprqaionate. 

(b) methyl (E)-3-|2-n4)uW-H(2-chloropherjyL)met^ 

To a su^ension of sodiim hydride (69 mg, ^87 mmoI) h glyme (5 mi) was added dropwise a solution of 
trtmethyl 3-(2-1hienyl}^iDhosphonopropionate in glyme (3 mi) under an atmosphere d argon. When the gas 
evdulion Had suljsided. the mixture was heated to SO^'C for 1 5 minutes. A solution of 2'fi-txityM-<2-chloroph- 
enyOmeJhyHH-imidazol^carboxakfehyde (0,53 g. 1.92 mmc^) in gtyme (3 mL) was added, and the mixture 
was stirred at 60-6S"C for 5 houis. The cooled reaction was partitioned between water and acetate, arrf 
the organic teyer was washed with wtf er. dried, concentrated and f tesh chromatographed ower siica gel to gfye 
336 mg (41%) of metM (E)-3-[2H>4xityl-H(2<hlorophenyf^etlvO-1 
propenoate as an oa whose NMR was entirely oxisstent wMh the tnans or £ form of Ifw odeTtfi. 

(c) {E)-3-|2-n4xjtyl-H(2-chloropheny!)metf^)-1H-l 

A solution of methyl {E)-3i2'n^utyl-H(2^orophenyl)methyO'immkJazol^ 
propenoale (336 mg, 0.783 nwnpO in eihanol (10 mL) was treated wi^ 10% sodium hydroxide solution (4 tvL), 
andthe solution wasslOTedfbrahqursat 2!5»C. The pHwi^ adjusted to Sand a solid predpilated. rnimre 
was diluted witft water, coded and 'RHensd to pra^ m<^ «oKd^ AcrystatSzatioin firom ^hyl acetate dave 
195 mg (60%) of {E)-3-|2>n4butyl-1'[(2HcMbraphenyOmelhylh1H-l^ 
add: mp 177-179^. 

Melhod B ia) mefiiyl 3-I2-n4xityl-1-{(2-chloropheny1)methyl)-lH-!mi^ 

yl]-34iydroxy'2'<2-t^^enyl)met»iylpropanoat0 To a soluiibn of dSsopropytamlne (1 .96 g. 0.01 94 mol) in dry 
tetrahydrofuran (40 mL) held at ^S^^C under argon was added n-butyl fithium (7.3 ml, 0.0183 mol of 2.5 M in 
tolu«ie), and the mixture was stin^ed for 10 minutes. Then, metf^ 3'<2-ttiieny1)propanoate (2.83 g. 0.0166 mol) 
In tetrahydrofuran (2 mL) was added, and the mixture was stined kft 30 minutes a! -78''CI A sdution of 2-n- 
batyl-H2<Wort)phenyOmethyi-1H-imidazd-5K^^ (3 g, 0.0111 moD intetrahydrc^uran (4 mi^ was 

added, and the resultfftg mixture was stirred at '78''C for 30 minutes. The reaction was partitioned between sat- 
urated aitimortfum chtbrkte glutton and ether, tie organic extract was washed with brine, dried ower BnhjfiUau^ 
magneaum sulfale iand concentrated to 6.67 g of cnide prcx^ct This was flash chromatographed over 70 g of 
silica gel with 4:1 ^ acetatertiexane to provide 4,03 g (81%) (tf methyl 3^Z-n-butyl-1-(2-chk)it)phe- 
nyl)methyl-1H-imidazol-5-yfl-3-hydrQxy-2-{2-tNenyOmct^ 

(b) melfiyi 3-aceloxy-3H2-n-^utyf-1-(2-chtorophenyO 

A sdution of methyl 3H2-n-buiyl-H2K*ilorophenyOmeth)rt-lH-imidaz^ 
y^ropanoate (4.03 g. 9.02 ntmol) in methylene chloride (100 fvLj was treated with 4-dinnethy^nopyridtf^ 
(0.3a6g. 3.16 mmoO Then acetic anhydride (8.5 mU 9.02 mmol) was added dropwise to the stured mixture. 
The mixture vwas stirred tor 18 tours, water (35 mL) was added, the mixture was stirred fbr 1 hour and then 
diluted with ether and saturated eodii^ bicarix>nate solution. Tlie ether layer was washed with brine, dried with 
anl^ous magnesium sulfate aihd evaporated to give the 3-aceto(xy derivative as an oil (4^7 g, 99%). 

(c) methyl (E)-^-[2'fl4xityl- V((2-«hk»ophenyl)methyi}-lH-imi^^^ 

A mixture of melhyl 8'aceloj^-3H[2-fi-butyJ'H2-cWorpphenyOm^-immida2^ 
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yipropanoate (4.36 g. 8.92 mmol) in dry toluene (80 mL) was treated with 1,8^az^icydol5.4.0]undec-7-ene 
(DmJ) (3^ mU 21 .4 inmol), and the resulting solution was heated at 8(rC under argon far 3 hours. The solvent 
was ewaporatect the resklue triturated with ether and activated diarcoal ¥as added. After fiHrafion, the filtrate 
was concentrated to 6.29 s of an oil ttiat was chroihatographed over silica gel with 6555 hexane/clhyl acetate 
to give 2.89 g (76%) of methyl (E)-3^2-n-buty!-i-[(2-chlorophenyl)-fn^ 

methyt'2Dn^enoate whose NMR and TLC (50% ettiyl acetate m hexane on silica gel) were idfenttcal to me 
product prepared by Method A. 

(d) {E)-3H[2-n-bulyl04(2-chloroph8nyl)methyq-lHHfntda2ol^y^^^ add 
10 Basic hydrolysis ot this ester (2.88 g. 6,71 mmol) according to Method A (iii) gave 2.59 g (93%) of (E)-3- 

|2Hi-butyt-H(2<hloroph^yOmettv«-lH4mida2d-5 y!h2H2-1^ acid; mp 175-177^0 

mat was identical to the product from Me^od A. 

E xamples 2-5 

[0056] In TaWe I are listed ottier examples of alkenoic ackis prepared from 2Hrt4»Jlyl-1-(2<WorQpheny1)nri^^ 
lmida2o|.5<ait>QxaWehyde hy ihe methods described in Exanvle 1 (Me»w)d A). The r«ag«tftts aid produds are shown 
in T^e t. 

so 



so 



ss 
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Exampiee 
[0057] 

Method A To a suspenaon of sodium F^rde (0.02 mol) in glyme (30 mg is added dropwise under argon trimelhyt 
3-{5-methyl-2-furyl)-2-phosphoncH>ropionale (0.02 moQ After one hour at ambieitt temperature. 2-ivtoiJtyl-1-(2- 
chloropr>enyt)rTiethyl-imrnidazd-5-cai1w^ (0.0137 moD is added, and the mahtfe is sirred at 40*C for 
one hour The reactkin is quenched with ice water, the produrt extracted into ether and solvent ewaporated to ^ 
m^hyl (E)-3-I2-n4xityl-H(2-<:hJorophenyOmemy!}-lHHmida^ "^s 
(E) ester tsdissotved inethanor(4 rnL> and 10% sodiurn hydroxide solutton (0.5 mL)feadde^^ Ttwsoiutfeivissarred 
at 25^0 under aigwi for 17 hours, 1 0% hydrocWonc acid solufion is added lo pH 3.5 and the soTri is tittered, waited 
with water, and dned st 40»C in vacuum to giwe E-S-p-n butyM^(2^lortphenJr^ 
meihyl-2-f ury!)memyi-2-prQpmic acid. 

Method B (i) 2-n-buty1-'1 .(lrimethylsflyt)e1hoxymethyUrradazole 

Hexane-washed 80% sodium hydride (1,45 g, 0.0483 mol) in dmethytforman^de (80 mL) under ar^n was 
treated wHh a solution of 2-n*utyIimidazole (S 45 g, 0.0439 mcA) in dimethyifonnairtide (14 mL) dropwise at 25''C 
and the reaction was stirred an additional hour. Then 2-(lrimethy!s8yl)-ethoxynmthyt chloride {SEM-CO (7.68 g, 
0.0461 mol) was added, fre iTii)Clure was stimad for 18 hours at ambient temperature and then parfittoned l>elween 
ice water and ethyl acetate This washed, dried, concentrated organic solution was chromatographed over siEca ge) 
with 1:1 hexane ri ethyl acetate to yield 10,8 g (96%) of 2-nHlxJtyt-l-(trimethyl-sily!)«haKyme1hylHmi^^ 

(b) 2-n-bu^'5-tributyltin-V(1rim^yteilyOelho9cyme^yS^ 

A solution erf 2-n-buW-l^EM imidaJKJIe fiprapared above) ($^7 g. 0.025 mol) in ethyl ^er (125 mQ was 
treated dropwise with n4xityl lithium (0.0255 mol. 10.2 n^ of 2.5 M In hexane) under aigon at rpom tOTpeiature. 
After being stiired fer an acfciifional 45 mirurtes. trtoutyhin chlcwide (8 83 g, 7.4 nt, 0.026 mol) was added drapwfee. 
The suspension was stirred overnight saturated an^nonkim chloride so^on was added and tie ether lay^ *^s 
separated, washed with brine, dried over sotBum sutfote, concentrated aid flash chromatographed over silica gd 
with 3:1 hexe^elhyt acetate to provide 11.3 g (83%) of 2^-butyh5^M)rftin ^Kf'^i'^c^^ 
zoie. 

(SO ethyl (E and Z)-342-n-toutyi-1-{(trimeth^silyOelhaymelf^-lH-^^ 
penoate 

To a solution of n43uty4 MfilxjtyHin-1-{trimethyl-silyl}e^ (0.0208 n»0 »i m-xytene (ISO my 

is added elhyl3-brom(>2-(S-m«hyl*2-fur^)nieiryl-2fffQpenoat^ (0.0233 rnoO/ followed by tetmids(tr93henyli>^^ 
pNne)paladium(0) (0.416 mmol). The reaction iribclure heated at 120*C for 18 houra und^ argon. The cooled 
nwcture is washed wth water. 10% anwnonM™ hy^^rawde solution and brine. The solution Is treikted with chaitnal 
and sodium suBate. fiKered. concentrated and chromatc^aphed over siica gel wifli 9:1 hexane in ethyl acetate to 
give ethyt (23-3-R-n4?utyl-1^(t^imelhJrtsayl)^^ 
penoate. 

pv) dhyi (E andZ)-3^3-n-buty1-14-fautQxycaJboiv1"1HHmicteol-^ 

A solution ethyl (E)-3 ^-n4jutyl-1-{(trim^yl-sliy0ethoxymetfv^^^ 
2i3ropenoate (1 .24 g. 3.52 ntfnol) bi ethanol (10 mL) is heated St 60*Cfdr 3.5 hours with 5 N tiycNxshiorlcac idscflu - 
tion (20 mL). The cooled reaction is baslfied with 10% sodium hydroxide solution, extracted with e&iyl acetate, 
washed with water, dried and concentrated. The residue is dfesdved in methane^ (15 mL). triethylamine (1.5 mL, 
10.6 mmoO. and di-t^t-butyldicartxjnate (2.3 g. 10,5 mmol) are added and the mixture is stirred far 18 hours at 
afT«erit tenperature. The mfixiure is concentrated in vacuo and chromalograqshed over sflica gel with 4:1 hex- 
ane^ethyl achate to give ethyl (Z)-3-t2-n-lxityl-1-t-butnxycait)onyl-1HHmjda20d*^^ 
propenoale as an oil. The {E)-lsomer was prepared by the same procedure described tor the (Z)-isom^. 

(V) ethyl (E and 4^-{2-n4>utyl-1{(2^hIorophenyl)methyl}'1H-imidb^ 
penoate 

To a sUrred solution of trffluoromethanesullanlc anhydride (387 mg. 1 .37 mmoO methylene chloride (1 mL) 
held at -75*0 uniter argon is added a solution of 2-chlordben2yl alcohol (196 mg. 1 .37 mmol) and diisppropylethyl- 
anvne (177 mg. 1 .37 mmoQ in methylene chloride (4 mL). After stirring tor 20 minutes at -TS^C. a solutjon of ethyl 
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(a-3^2-n4JU^yl-U^3uto«ycaftx»^y^^H•i^1»dazd•5-^^^ « methylene cWo- 

ride e mL) is aehted dropwise over 10 minules and the mxture was sfirred owernight a! aS'C- A sdulion of 5% 
sodum bicaibwiale soUjlion is added with stirring and the layers are s^jaraied. washed and dried. Ihe reaction 
irixlure is eiraporated to dryness, the residue triturated wth 1 :1 heieanefettiyl acetate the soBd fyiered off and ttie 
mrtte is concentrated and chromalographed wer aBca gel with 7:3 hexane/^ acetate to prowde the tiUe com- 
pound. The tille (E}Hsomer is prepared by the same f^ocedure described for the (Z) isonner. 

(vl^(Z)-3^^*l4n^yl-l■{(2-c^torQphenyOm«hy!)-1H^^w^a2d-^ 

The title convbunds are prepared by basic hydroJyste of ihe cortesporefing ettiyl esters aoooidInQ to the pro- 
cedure desoibed in ExanipJe 6. Method A 

BrarndaLl 



PD58] 



(i) 2Hi-l»*yi-1-(2-cMoro|*ienyl)methyl-SKi>hyttroxy)ethy1-lH-imi , « a o-j 

A sdulion of 24t*utyl-H2-chlorophenyl)melhyl-l HHntda2ol-carbaK^ (Exmr^^le 1f«i)) (1-1 0. 3-97 
mmol) was dissolved in dry teliahydrofuran (iS mU. cooled to -7PC under argon and a solution of methyl Jtt^^ 
(3 64ntf 01 1.2 M in didW elhei; 4:57 mmd) was added dropufee. The rtwrture was stinred tor 1.5 hours, quenches 
with ammortium chloride solutran. warned to antiiert tanpaati^e arid extracted with ettiyl achate. The wa^ 
dried/ooncertiatedpnkSudwasfisshedchronwtogr^ 
of 2-n4»4yl-1f^<nk)rophenyl)rt»eih^ 

flnE-n^xityi04(2<hlorDphen^methylhlHHmidaz{fr5-rt^ 

A nixture d 2-n-butyl-1-(2<hlorophenyOmet|iyl^D-M'dity)ei^ 3.65 mrnoO, W*- 

vatedmanoanese dioxide (6g) and tduene (75 ml) was he^^ 
Stark water s^jaiator for 1 7 hows. Tfte iTO.gar«cs v«we^ 

ica fltf edumn wid IheFoduct was^d with 3:7 hesrane/etfiyl acetate to tfwe 0^ g (39%) of [2-n-bi*yM-p- 
<idon;)pheny|)rnettvlh1l44niidlgcu^^ 

(SO m^yl (E)-3^2-^4)utyt•1-{(2-chlo»oi>helly^)me•ly^^1 K*nidazpl^yl|-2H34Hienyl)nncthyt-2-but^^ 

To absolute etfianol (3 ml) is added freshly art sodwtn (55 mg). Then trimeltijrf 3K34liaenyl)^-phoBphonoi)n4- 
pionate (2.16 ri«wiO and [2-n*utyl-1-{{2sWorophenyO-n«lhyl}-lH-irrtda2^ ketone (0.628 g, 2.16 

mmoO are added and the irixture is stirred at 70°C tor 17 hoi^ TTie reaction is concentrated. paltdiOTed behween 
ethyl acetate and wet*, and 8« organic layer was washed with water, dried, concentrated and chromalographed 
to (rfionJ ttie title edifxxirid. 

(ivV{E)-342-*^butyl-H(2Hiilorqpheny^ . . . „, 

The title confound is prepared according to Exwnple 1 (Method A.iiO by using melfvl {E)-M2-n*utjrt^^ 
chtoropherIyi)melhyl^1H-in^da20^-yl^2•(3^hie^1^^ «netlvl {E)-3-[2-n-biityl-H(2- 

cWorophenrtme»vO-iH.«rKtot5:yl5-2^ 



E xamples 

fl ^.^^ywi4hitvi-iHfg-dTiQfo.6-fhJMo- nhpnvf>nir»^ ^ H-imide«oi-fi-yq-^(?-lhrenyl>-inf>tti^ AiaW 
[0059} 

(92-n*otyl-1-{2-chloro-6-fUpropherq^m«hy^lHH^^^ - _^ 

A sdution of Z-n-butyfinwteKJle (3.75 g. 0.03 moQ in dry dimelhylloimanwte (4 inU was added jo sodium 
hydride (0.95 gi fci dimettvlformanwte (18 mL). After the gas ewlirtiQo stiwidcd. «e nrixture was rtrred on^*«^ 
under argon and 2-ctiloro-6^luorobenzylchloride (5.5. g. 0.031 moQ &i cfimetfiyfformamide (7 ml^ was added to 
produce an exotharm. The itwture was stirred for 17 hours at ambient temperature, diuled with ce w^er and 
extracted wHh ethyl acetate. The washed, dried, concentrated organic layer prwrided 7fi304%J of ttw tifle com- 
pound whose mn was consistent wifli the structure. This material was used wWwul fUilher porificafton. 
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(n) 2.r4wtyJ-H2-chtoro-MluofOphenyl>^Tiet^ 

The procedures of Exan^le Mf^ were used. From 7.63 g of aude f^^^TS^ 
methyl-imiridaHile ar^J proportional amounts of oBier reagents obtained 2.8 

fluoroplwnyf)melh¥l-W«»«frQxymelhy»OH-h^^ alter chromatography owr ahca gel with 3% of n*™""^ 
melivlene ehlorkte: rtp lOS-lOB-C (from etl^l acetate). This material was axkJteed with "^^^J^°^^J^ 
Sup as deBciiS abo« to give 0.88 a (63%) of 2-ri-butyl-2H2H«ora«4lMorophenyOmett^ 
carboxaWdiyde: mp 88-9(rc (from ettiyt achate). 

(Bn(El-342-«vbutyl-1-«2K«oro-6^luoropheriyl)meth^ , 

The procedureof Exanple 1, Method A is used. 2.rvButyt-H2H*loro*4hiorQpheriyOHtwt»Tyi-lH-imriaate-5- 
cartwxawehyde. tririiethyl 3-(2-thlBrvO-2-phd^^ 

hour to give, after chromatoeraphy ow arica gel wBh 50^ «^ ^5"' "^ii^S 

ctJo«)-6-fluorophenyl)me1hylHH-Wdazol-5-yll-2^(2-thlenyl)rhett^ 

mer. The (EHsomer is hydrotyzed to afford {E)^-p-n-butyl-H(2<Wdro*4iuorophefiyl).iwlhylh1Hiffl^^ 
2-t2HhianyOriwtV«-2HpropWt»cadd. 



iPOecq Ar,tixtureof2^vWl^-«**»°^ 

63 nU)l). potassium eattwnate (0.91 mL)B heated gradij^aiy to IWC arid h^«a 
witfj ether, ard fte solkJ is eryslallzad to fliw Ihe^^^ 

iP06t] This corpoortd is prepared accord-^ 

[ F).af>.ri.&rNt-i^ff f-f^|*»^>f*>^ ^ 
(00621 

(ij Ethyl 3-lrmuorometHane-suHoriyk»ry-24T«pteiK»ate ^ , » ..4^ -«i 

Bhyl 3-ketoheplanoate (2.07 g. 12 mmoD was cfissolved In dimethytomamide m "^^'^^^'^ 
sodlurnfv(Me{357 mg. 14.4 mmol) wasadded.Mer3^ 

melhanes^bnanWa CMaJ=aiS& (1^ 24 m g. 13.8^ ^ '*^J!t^^i;^fJL 
2 hours, diluted with etherAwtter arxi M usual wrlojp ga* after chwmatograplv with SSS elher/^ 8.4S g 
(94%) of ethyl 3*ifluorom8!hanesulfbtiyloxy-2 heptenOTt8. 

(S) ethyl (E)^42-n-bu!y|.V-{(fr5methyl^ilyl)ethaxymelhyl).1H-l^ 

A edulion d 2-rrtirty»-5-tributytiir>-1-(trimethylsilyl)ethoxymethyl imKlazole (Example 6. Method BOO) (3-63 

mmd)««e«vl3-friluo«m«thanesullon^ 
ml) is added to a mixture of OWum ehlo^ 

mmd) in tetrahydrofuran (10 ml). TT» reacSon is heated to relluK ^^^^^^^"^"^^^ 
ether and the ether layer is washed with water. 10% ammOt^um hydroxide soluhon wd^^^^ 
wHh sodium sulfate and concentrated. The proeliici is chromatographed owr siSra gel wiilh a flradientol hwane n 
dhyt apetsta to (pve4ie We cornpowi^ 

m ethyl (E)-3-[2-n-IXityl-H(2^*1orophenyl)methyO-l Hnn^^ ^ 
^ procedure dBanple 6 Method BCM is Idltowd using afhyf .(E)^2-nWHJ««e^^ 
ethowmethylhlH lmidazol-5.yl|-2-(2-tNenyI)methyl-2-heplertoale in place of ethyl ^■J2-ti*utyt-H(tnm8l»vta- 
lyOemoxymethylhl H*nida2Dl-«.yfh2-(5-methyl-24uryOmethyl-2-heptanoate to give the trtle compound. 
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(iv) (E)-342-fvbiityl-14(2<hlorophenyOmethyl}-1HHmidaz^ add 

TTie elhyl e^er. prepared above, is cgssdved in ethanol and 10% sodium hydroxide solution ks added. An addi- 
tional 1 ml of base is added incrementally over sevetai hours and the mixture is sfirred overnight at room tempera- 
ture. The coded reaction was aci(£fied to pH 5 with dlute hydrochlortc acid solution, extracted vwth methylene 
chloride and the resulfirig residue is triturated wth elher/hexane to provide the title compound. 

Bampie 12 

( g)>3^2-^-BLltvl- 1 4f2^lMonhenvl)mflftvt^lH.gnidazQl-^^^ Atfd 
IP063] 

(]) Ethyl 4-(3-1hienyl)-3-triftuoromethanesutfQnyloxy-2-butenoate 

1^ corv^kound was prepared accoiding to Example 1 1 p) using ^1 4-<3-tNenyf)-3-to«*>utanoa1e in place of 
^lyl 34«&i0hep1anoat& 

(i) ethyl (E)-3-[2-n-tnityl-1-{{trinrietfTyfejlyO-ethaxynr)ethyl}-1H4 

To a solution of 2-n-lxityl-1-SEM imidazole (Example 6. Method BQ) (5.32 mmol) in ethyl ether (16 mL) is 
added n-butyl lithium In hexane (65 mmol) at a slow rate. After an additignai hour of stSnring at 25*'C. a solution of 
zinc chloride in ether (6;5 ml of 1 .0 M) is added followed by teirahydroluran (15 ml). After an additional 75 rrtnutes 
of sUTTing, the zJhc cHorWe imidazole adduct solution is transtenred und®^ argon to a solution of dhyl 4-(3^aTyl)- 
3-trifluorome^e^tifbnyiaxybutenoate (6.41 mnKfl and tetral«s(trf3heny^hospltihe^ladium(0) (317 ng) in tet- 
rahydrofuran po mg. The reaction mixture is stirred at 25'*C lor 20 hours arid worted up as in Exanpte i2(i) to 
provide ettiyl(E)^-n*ulyl-lHP»infwt^ 

(iiD ethyl ^)^42-ihbutyl-H(2-chlorQphenyO-metMh1H4midK^ 

The title conpound is prepared acoonfir^ to the procedure of Example 6. Method Bpw; v) uskig etJyi (E>3<2- 
n4MAyl-1-{(trirnethylsilyl)elhoxyrTi^hylJ-^ in of ^ (E)-3-p-n- 

butyi-H(trimeilvlsilyl}elhoxymeth^HH-infida2ol-^ The title cc»n- 

pound is an oil. 

(W(q-3i2-n-bulyl-V{{2^orophenyl)methyO-1H4mto 

The stowe e^ ester (520 mg) is diesotved inetharid (5 and 5 N hydrdcHoric addsdution (40 nUJ, and 
the solution is slowly heated at 1 00-C witii evaporation of the alcohol- After bein^ heated at 100«C for 6 hours, ttie 
reaction is cooled and the white predpitate » coledad. air-dried, and then tnturated with eflier/methanol to affoid 
(E)-3i2-n-bulyl-H(2-cNoro(*«rQfl)nfffilhyi 

(EHH[2"'Butyl-1H[2-cNofoph^vl)-m!^l)>iH4midazol- ^^ 
[00641 

Q (E)-3HP-fi-butyHH;p-chlorophenyl)m^hyl}-1 H-Wdazol-5-yO-2^5-nr^ethy^2'1ilry1)me^2i3fopenol 

A solution of methyl (E)-3r^P'«^3uiyl-H(2^htoro-phenyr>^^ 
2-prcpenoate (Exanple 6. l^ethod ^ (15 mmoi) In dry tetrahydn^an (10 ml) held at -78''C under argon is 
treated dropwise with a solution of disobutyl aluminum hydnde in toluene (3 30 mmol, 2^ mL of 1 .5 M). The miji- 
ture is allowed to warm to arnblent temperature and stirred an additionai 17 hours. Excess redudhg agent is 
quenched with methanol and water, dilute acetic add and me&^ylene cWoride are ackled. and the organic layer is 
washed wHh sodium bicarbonate solu^on, dried and ccmentrsted to give the title compound 

(g) ethyl (E)-3-I2-n-butW-t-((2K:hlorophenyOm8ihyl)-1HHiT«dazol-S-yq^ car- 
bonate 

To a solution of (E)-3H[2Hn butyl-H(2-chlofO^eny0methyl}-1H-imidazol'5-y^^^ 
propenol (6.36 mmol) In methylene chloride (20 ml^ and triethylamine (12.4 mmcil) cooled to 0"C under argon is 
added drcpwtse ethyl cHorofomiate (1.34 g, 1 ,18 at, 12 mmoi). The reaction is then stined al ambient temperature , 
overrtghL Bhyl acetate is added, the prec9»tatefatered and the concentrated over 
sflica gel with 3:7 hexane/elhyl acetate to provide the title compound. 
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(m) elhyJ (E)-4-E2-^^btrtyl-^^(2K:Worophe^yO-melhyfl 

AsoUjtioh of ethyl {E)^-[2-n-butyl-l'J{a^C)roiih€fiyOii^ 
prcpenyl carbonate (3-77 mmol) in te^Mrofuran (12 mL) under an atmosphere of caibon monoxide is treated 
with trfjhenyipho^hine (0.188 mmol) and palladium diacetate and the mixture is heated at AO^'O for 2-1/2 hours. 
The concentiated reaction mixture is appTied to a flash ooiumn d siEca gel and duted with 1 :1 hexane/eltiyt acetate 
to afford the title cornpound, 

Civ) (E)-442-n-buty1-1 -{{2K:hloro|3henyOm€ihyl}-lHHmaaid-5-yl!/-3-^^^ add 

The oonpound is prepared acoordihg to the procedure of Exan^e 1. IVtethod AfiD) using the above prepared 
ethyl ester in place of el^vl (E>^(2-n^yr-1H(2-chkxoi5henyOrn^hyO-1H-lmk^ 
propenoate. 

(r=)^.[p,pBiit yi.i-f<g-r^ort«H(B«i Y ^ and >2^^methvl'3-g-thieiTynnigthvt-3-t?Mlen- 

(i) ethyl (E3-H2-^iityf-1M{2-cWofophenyOmethyl}-1HHrnidazol-5^^ 

LitNum ditsoprop^amide (0.B5 mmol, 1 M in tetrahydrofuran) is (xioled to -78* irrier argon and a soluton of 
ethyl (E)-4-p-n^xjlyl-1-{(2-chtorof:^enyl)Hnri^hyl}-lH-imida2ol^^ (0.709 mmol). 

prepared as In Exmpie 13 i^g methyl (E) 3^2-n-t)utyVl-K2<htorophenyl)methyf}-rH-B^ 
thiaTyl)metfiyl-2-propenoate (Exairple 1). in tefeahydroluran (5 n^ is acMed. After 10 nrKnutes meth)^ iodide (0 71 
mmd) is added. The mixture is tten stirred at room ten^s^atLre o^/emighL dikrterf with 10% ammonium chiofide 
and extiacled with ethyl aoetata Tte dried, concentrated product is ehromato^aphed ewer silica gel wifi 6:4 hex- 
ane/ethyl acetate to give the title compound 

(ii) (E)^2-n-lautyl-H(2<Noro|;rfieny1)meth^}-lHim^ 

Asolution of the atxm prepared ethyl ester in ethanol is heated to reflux with 10% sodium hydroxide solution 
for 2 hours. The ethane^ Is wiaporated. water is added and the acjueous layer is extracted wth emer. The water 
layer Is acidiHed to pH 1 with dHuta hydrochloric acid solution, detracted with ethyl ac^e. <*ried and corwentrated 
to a solid. Trituration wJth ether provides the hyt^ochloride salt iJf the itie corhpound. 

fiii) (E)-4i2-n43u^-1 -{{2'<^lofivhenyl)methyfh1 H4midazd-5-yO^ acid 
This ooniXHind is pr^ed acoacf rig to ftm prooEdure of Example 14(i.B) using two eqiavalente of m^ 

kxSde. 

Example 15 

rRH442-n-Butvl-1-^/2-chk)roDhenvnmethvfl-1K- in»^^^^ 

{0066] This compound is pr^ed accordir« to the procedure of Example 14fi.iD using less than of» eqpjivafant of 
2-chloromethyfthiopher^ in r^ace of mettiyl Iodide. 

&campie16 

{ ^4-fg^-Butvf-1>f2-cMQrQirfienvnfngth»m>lH^^ 

[0067] This conpound Is prepared acoordng to Exan^e 14<l.il) Ixit u^ less than one eiqinvalent of benzyl bromide 
at Ngher solvent dilutton. 
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FiaitirifllT 

p^.f^.T,.p,,rtyl.1- f(!>^lnm q tr^mPltivn^ MM 
9 (0068] 

Toa solufondmethyl (^^fl*uty!-H{2K*ilw^ 
penoate prepared nExmplel. {(Z609.6i)6nrfiioO"<n35ittol1rtrahyclroyTanat-78^ 
a solufioi of diisobutylalurninum hydride (1.5 M, 8.9 mU l3-3mmol). After the addttton was complete, the reacton 
miJdure vras ^owed to warm to room tenp^ature, wHh stirrino being confinued tor one hour. T»» readion 
watoBd up by the dow addition of methanol. feHowed by the adcfiBon of ^ac^ acetic ackl. then tour drops of 10% 
aoueoue hydrochloric add soJuOoa W^er (10 mq was added arxJ the reaction rrixlure was sSrred at room tem- 
pMture overnight The prodiid wa8 e)*acted^ w^ atter40 mLof water had been added 

to the mixture. The combined exiadts were dried with anhycfrous magneswm sulfate and the sdwarts 
cemiwed in vacuo. The residue waslriturated with diethyl ether. The reailtinB solid waslitered to give t.72 g (71%) 
of pKsductmp 114-1 lyC 

fiii(©-Sl-l2-M>uM-HP-<«oroptet^)meth^ 

To a suspension of &0 g of mi^anese diOMde In80 mL of benzene was added (E)-3H2^rtutyl-H(2/«Mo^ 
rophenyl)-memylhlH^midazol*yl|^K2*^ 4j02 mmoi). The re«*dn was efirred 

vigotxjusly for 0 5 hours. The solids were filtered and washed witfi ethyl acetata The fMnata was ooncen^^ad to 
nearKlryness arid then the residue was trfturated with hexana The r^irting sold was f itered to qi« 0-699 g of 

^ThB 5ter'S« «ra^ 5e«8d wi»j ethyl acetate tor 10 minutes and the solitte were f aiered. Thelitrate was cooled 
in icetoater and fhe restafrig sold was f»erad to give 0.712 g of adfiWonal proctoct n*> 163.5-164^ 

m ethyl (E e)5H2-n-bufy!-i-{{2-chlQfophenyl)-meltwO-1 HAnUasai-S^j^zmBajXi^^ 
To a suspension of (^.3^S!-n*iJ*yl-H{2<hlQroi3henyl>me^^ 
» onaldehyde in 8 ni. o) toluene was added (carbettKwy-methyipphenY^osphofana. The reacfion yws heated 
offimidht at 40"C. After cooOng to room ten¥«erature. «he soMs were filtered to giva 0 181 mg of crude pivdja. 
Ciawnatography«« silica gd^^^ acelate (6.4) gave 0.2345 g (50%) d the title compound as 

an oil. 

as fiv) (E E).5-[^n-buJyl-H{2^*lorophenyO-methyl^1H^mida20M-yf4^ 

ThetitJe conpound was prqjaredaaxirt fii^, fcteftod A(c) usng *e aiww 

prepared eifwl ester; hydrod^oric aed salt nip 191-1925^ . .- - 

AKemately.«iosotfiumBa« of the acid Is isdatoddrec^ mixture, poor to neutralszaton. The 

crude basic redCfcn sduttot is ^ied toa rBtrerw^Jhase flash column eqiitbrated witt water. Tl» inorganics are 
40 washedfromthacolumn with wafer p void and then f»e product is eluted with a 50:50 n^xture p* ace- 

tonttie in water. The acetorarBe is rawwed in vacuo and then the desired sodlwn m« is obtained alter lyo(Wz8- 
tton. 

ExattTBtelB 
artiino-2-oxOtahvt EslBT 

100691 A solufion of (E)r8-t2v>*utyl-1-{(2-chlorophenyl)-methylh1HHmidazol-5-^^^ 
so add (Esmtole 1) (5 mmbO in dry cSmelhylfomia-mide (10 mL) was treated with 2-chloro-N,N-diafhyl-ac^ide (5.51 
" LoftlSwU»ii>ow«ler«po»s«umcaibon^ 

extiacted wah elhyl acetate. Tlie water-washed, diled. conoenlrated proAicl soBtHles arid alter triluiation wtfi 
etherJherane aUkntis tnsMe ester, np 139-140*0. 
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(] g>-3^g-rv-BiiM>l^fg-<iiioropheriv<^mBth>^ 
10070] 

(i) 2-n4xitya-1-(2-chtorophenyOnwtt^'4^^ 

A solution of 2-n-birtyt-1-(2^orophei^meftyM.543 HnmidaaolB (Exarri^e 1©) (310 mg. 

1 rrenoO in methylene chloride (5 mlj was treated witti 4<fimcthylaminopirridine (52 mg). trfelhylamine (1.5 nnmoO 
and t-butyl dimethy<silyl chloride (192 n^. 1,24 mmol). The mixture was stirred at 25X for 20 houre, diluted with 
water and the orgaitic layer was wssJ^ed well with water^ dried, concentrajed end chromatographed over siica gel 
with an ethyl acetateftnethandl gradient to afford 127 mg (24%) of the bis {4,5-t4july!dimethyteilyO ettier arxl 2S2 
mg (59%) of 2Hi-bu^-1-(2^lorophenyOniethyM-t4)UtyWirnellv-sM 

This monoelher (252 mg) was o»dized totha S-caitooscaUehyde using nrianganese dioxide as described in Exanple 
1(ni) to prcwide 170 mg of 2-f»-butyl-1-P"Chloropherqfl)-fn^ 
boxaldehyde as an oil. 

(if) ethyl ©^'p-n45utyl-1-((2-chlor(^eriyOniethyQ-4'{l-butyldim hHmklazol-5-yIh2H2- 
thleny])meihyl-2-propenoate 

In telrahydrofuran (80 mL) is added n-bulyl lithium (15.5 mmol in hessne) and at -78^ under argon is then 
added dilsopropylamine (2.4 mL 17.1 mmol). Methyl 3-(24hienyl)propanoate (15.3 mmol) is added need OtfW 5-6 
minutes, and the mixture was stured an additional 30 minutes at -78»a A solutiori of 2-n4jutyl-1-(2-chtorDi)henyl- 
methyl-*Kt-t)utyWffneth^^ 0^*2 mmoO in telrahydrofuran (10 mq 

added via canrti^a, and the i«acdon mixture is stinted for 1 S minutes. The reactfen ^ partitioned between saturated 
ammonium chloride and ^her. and^ ether layerfe washed with water, dned and concentrated to give cyude prod- 
uct This is chromatographed era' silica gel with 20-50% cf eftiyl acetate in hexane to aifard a misrtiffe of isomeric 
p-hydroxyester fwoducts. A solutic^ of tWs mixture (8.54 nrnoO in ntetl^erre chloride (100 mg is treated wHh 4- 
dimethylaminopyridlne (3 mmoi) fallowed by acetic anhycfride (84 mmol). and the soWon is sfirred at room tender- 
ature tor 5 hours. The reaction is poured into water, siirred tor 20 minutes and the produd is extracted into etier. 
•Rie ethtf eictmcts me washed with diute hytkochtoric acid solution, water, sodium bicarbonate solutipn and bm&. 
The dried concentrated n^reolfraceloscyesterproducts is used directly in the elimination reactioa To a sdutfan 
of *ie p-ai:ctaxyesler product {4.5 nfiibl) in tdluene (60 mg is added of 1 S^d^axO^c^bA O^ (OBU) 
(10.9 mmd). and the nixture Is heated at 90"C for 24 hours. The reacfion is coiteentr^ed to 10 mU d8uted with 
ether and flash filtered throi^h a 14 x 3 cm plug of sifica gel with ether rinses to afford tie oude ofefhlc product. 
Chromatography over si&ca gel with an ethyl acetate in h&xanQ Qiadient gives homogwieoi^ ethyl (^H[2-^vbu^- 
H(2<Wo«sphehyl)merthyl}-4-t-butyldimet^ 

The efiminafion of the acetate wHh DBU produces predommamly the trans (E) isomer. 

(ni) (E)-aH[2-r>^t)U^M4(2-cNorophenyl)metJ^4-^^ 
acid 

A solution of eth^ {E>^-t2Hi4xJtyl-1-((2-chloroi3henyl}4-t4^ 
thi^melhyl-2-propenoate (0^7 mmol) in absolute ^harxjl (3 mL) is treated porttorrwise at 6 hour intervals with 
1 0% sodium hydnjxide sofajtion (3 x 1 mL). After being stirred overnight at 2^0, the reaction is heated to 50*C tor 
4 hours, then concentrated m vacua The reslduid product is taken up m water, acidified to pH 5^ and extracted 
with methylm cWoride. The isolated, dried, concentrated product is triturated with methanol/eflier to provide the 
title compound. 

E^nrcleaO 

(m-542-n-Butvl-14f2-diiQrophe nvi^mfiahvlV.1H-^^^^ 
10071] 

(i) methyl H2-f^*^-H2<htorophenyDmBthyl-1H-imidazof-5-yl 

To a solution d^tsapTt^lmme (3.56 mL, 25.6 mmd) in dry tetrahydrofuran (50 mL) held at -78*C under 
argon was added n-butyl lithium (105 mt 25.6 mmol of 2.5 M in toluene), end 1he mixture was stirred for 10 min- 
utes. Then, methyl 3^4-pyrWyl)propanoate (4.22 g, 25.6 mmd) (prepared by reaction of A^pfMns cartxjxaldehyde 
with trimethyl phosphonbacetate in the presence of sodiurri hydride in ethylene glycol cSmethyl ether/followed by 
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catalyb'c hydrogenation of the double bond with 10% paOadium on carbon at 3 atnnsphere of hydrogen In an elhyt 
acetate solution (98%) to provide the saturated ester) was added in tetrahydrofuran {40 ml) and tWs mixture was 
stined for 30 nrvnutes at -78'*C. A solution of 2^-butyi-1-{2'dilc3roi3henyf)methyi-1H4nida2d-5-car^^ 
(5.9 g, 21.3 mmol) in tetrahydrofuran (10 mL) was added and stirring was continued for 30 minutes at -78*^C. The 
s reaction wa$ partitioned between saturated amnnonlum chloride solution and ether, the organic extract was washed 
with brone. dried over magnesoiniT suffiate. concentrated and flash chromatographed over silica gel with 5% ntetha- 
not in ethyl acetate to provide 3.32 q (30%) of mettiyl 3-t2-n4xjtyl-lK2-chlorophenyf)-niethyh1h4-imida»l-5-yO^ 
hydraxy-2-(4-pyridyl}niethyii3ropanoate. TLC on silica gel with S% methanol in elhyf acetate flowed a homoge- 
nous product with an R| of 0.79. 

10 

(ii) methyl 3^cetoxy-342-n4xityl-1-(2"CWorophenyl)me«hyf-im 

A sdution of methyl 3^2-^4)Utyl-1-(2'CWorophenyl)-methyt-1H-im^da2d-5-y^l-3-hydroxy-2-( 
propanoate (3.32 g, 7.5 mmoO methn^ene diloride (50 ml). A-dimethyfaminopyridne (150 mg. 1.3 mmoQ and ace- 
tic anhydrcJe (7. 1 wL, 75 mmol) was stirred at ambient temperature for 18 hours. Water p mL) was added, the mix- 
is ture was stirred lor 2 hours and then diUited with methylene chNytde and 5% sodium btcaftxxiate sokution. The 
organic phase was washed with 5% soclurn bicailxsiate soliitioin and brine, dried and concentrated Id give 4 g of 
the o-ude title coTT^sounl TLC on sHica^ wim 5% methanol ethyl acetate showed essentiaOy one ^ material 
with an Rf of 0.86. No starting material was detected. This material was not fwrified fu^er. 

so (ill) methyl (e)-3-[2-n-buiyi-1 4(2^oraphen^)-nf>etfTyl)*1 H-Jmidtoi-5-yO-2^4-pyiidyOm^k2-prop 
A mixture of methyl 3-aceta)£y-3-[2-n-butyl-H2K*ilorophenyOmethylOH-imidairol^ 
penoate (7.5 mmol). toluene (50 mL) and l.8-dia2a-bicyclc(5.4.0l-ijndec-7-ene (08U) (3-4 mL, 22.5 mmol) was 
heated at 90°C ibr 1B hours under argon. The cooled mutti^e wse diuted wMh ether, and washed with brkiei dried 
and conceh&Bted to 3.1 g.(97%} of the i^e oonpound. NMR showed that ttie trans or E isomer was the primary 

ss product 

(iv) (E)-3-p-n4njlyl-1-J{2-chkwophenyl)methyI)-1HHmi^^ acid 

A solution of metfyf lE)^42-n4wtyl-1-{(2-cNoropherv1)methyl}-tH-l^^ 
penoaie(3.1 g. 7.3 mmoQ in ^anol (1 6 mL) was treated wi^ 10% sodium hyd and the mixture was 

30 stined for IS hours at 2S*'a The soltiSon was concentrated in vacuim. water was aidded, the pH was ai^usted to 
SJS and the resulting solid was filt^ed, washed wmi water and crystallized from methanol/ether to afford 0.48 g of 
(E)-«^2-n^i4y1-H(2<WofDphenyi)metlyO-1H-imk^ acid; mp 178-182*0 

(d). 

35 EgfiajTOles 81-26 

[0072] Ui Table 11 are ysted c^er examples of alkenoic adds prepared by the methods descrtied in Exarnpie ^ p«iv). 
The starting materials and products are shown in T^e 11. 

40 
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[0073] By the pn^sedure of Example 20 (l-iv) usir^ in place of methyl Z-iA^ttjflpec^^^ tbe WlOiwins: 
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methyl 3-(4«iaz<iiyQprapano8te. 

methyl 3K1^.3,4-tetiaa*«-yl]propano8te. and 

methyl 3-(Hosylpyraz<M-3-yl)prepanoate; «ie products are: 

3-p-ihbutyl-l -{(2-chtorophenyl)methy)}-1 mmaazol-Sirlh2-(4-thiaj«l/l)methyL-2-propenoic add. 
s 3.[2^^blltyl•1^(2<hkJrophel^yOmethyt}•1 H^mkla20^«^ll-2K1,^ ^ 
3-|2-fl4xityl-H(2<htoraphenyOme«hyl}-lHHiiB^ 

BtampleZS 

,0 fPya-ig^vBuivl-i -ip-rHnmBhcn yitoiitthwiM^iuof oi Wmidazol-5^-?^?-1hiffwnnm«tTv1-8-impengfc AcM 

10074] Anhydrouirhydiochtoric add (20-5 g. 0.562 moO bubbled into a stJned solution ol valeroniWIe (31 .8 g. 40.0 mL. 
0.383 moO in melhanol {13.47 g. 17 ml, 0.421 md)»Wch wascodedlvaicefaceloneb^^ Tlw ^««^*a«*=W^ 
Ughfly and then stored at 10*C ovemi^t -R) Ihfe solid mixlure at 10*0 under argon was added 100 roL of t4xrtyl iralhyl 
15 ether. Once a free^flowing oyslafline ititlure had fcwmed, the solid was collected and wa^ied «Rth 400 mL of 1-tiutyl 
ether. The soSd was immediately placed m a vacuum desiccator over phosphoric anhydride and sotfum hydrox- 
ide to give 55.50 g (96%) valeramsdine mettyl ether hydrochloride; mp 103-105°C. 

10075] The piocedureof W. UmssW. Synthesis . 263 (1971) was followed. To a mixture of vaJeranidine mettiyi aher 
hydrochloride (37.91 g. 0.2S moQ and 50% aqueous cyananite (13.53 g. 25 iiiU 0.322 mol) cooled in an i^ balh »w 
20 aridedportionwiseanhydiousdisodiumphosphate(l£01 a 0.0846 moO.Mer the addition was corrplete. the i»balh 
was reiTKwed and an oii and solid began to come out sdufon. After stirring lor an adcSimial 30 minutes. «ie di was 
decanted from the solid. The soOd was partitioned between water and diethyl ether and the on was also 
<Mm ether. The oonWned organic extracts were washed with saturated sodium cWoride solution and then dned^ 
anhydrous socfium aJWe. Ttie solront was removed in vacuo to give 33.06 g (94%) of valereyanamidine me*<yi eJher 
zs 100761 To8Solutionof1heaniidinemelhylelberpreparedabove(33,08g.0.236moO'n225mLofabs^ 

Us added in one por1ioii 2<*itotDben2ylamlhe (33.39 ft 0236 moO- The reaction was sftred at room temperalufe lpr 
2 hours and then the solvent was remold in vacuo to ws 55.4 g (94%) of a sdid. whose fMB indicated the absence 

of the mdhyl ether functtonalHy. , , 

tQirrn -me secondary amine was alkylated using the following procedure. A mixture of the product prepared abowe 
(3S0 g 0.14 mon and potassium cait»nate (67.72 g. 0.49 mol) in 200 mL of dimelhylfarmamide was stirred under 
aroon at eO'C for 15 ninutes- To tltis mixlure was added o«er 10 minutes ethyl twomoacelale (24.56 g. 0.143 mol). After 
theaddilion was complete, the reaction temperalura was raised to7&«0^ After 30 minutes, the reaction mixto*e was 
filtered. The filtrate was concentrated in vacua The re^Jue was parlffioned between ettiyl acataJe and 
organic extract was washed with water (5x) and saturated sodiim cMoride solution. The organic extract wasdned wiBi 
anhydrous sodium sul&ite and then the solvent was renwved in vacuo. The cmde product v«b chromatogr^hed on si- 
ica gel doting with eHiylac^e in hexane to 37.15 g (79%) of an oil. ■ 
roorei 2Hi-Butyt-H(2-cl4orDphetvOn««VlH"«i™o-^«^^ prepared by the following proce- 

dure Socfium m^ (2.54 g. 0.110 o-fiton« was dissolvBd inabsdule elhanol under argon. To tl^sdution was added 
a solution of the abov^pr^ed product (37.07 g, 0.110 md) in 175 mLo! absolute. elhanol over a 15 mnutepencri^ 
After the addition was complete ttie reacBon mixture was stirred for one hour at room tetflpefatora The resuttng soRl 
was cdlected, washed vwth water, and air-dried to give 25 g of product: mp120-121<'C. 
r0079] The 4-aiNno nrdducl was fltwrinarted usmg the procedure d K.L Kirk and I.J. Cohen. JfiQS. S OfMp 
1973) nuordxxfc add (48%. Ii50 my was added to 2<»^xjtyi-H(2-ditafophenyl)melhyf)-4-amino-5<arboeth 
dazde (1075g. 0 032 moO in a quartz flasit Tlie resulting solid mass was sonfcaied and stined vig^^ 
suspension. This suspension was cooled to O'C and »wn sodium dtrle (2.80 ft 0.0406 md) \n l^^^^y^ 
added slowly. The ice bath was removed and then the reaction mixture was inadiated for 20 hours with a 450^wMl mar- 
cury vapor lamp placed in a quartz immersion well, coded by circulating water. The reaction mixlure was oooled^^^ 
20*C anJ the pH was ai^usled to 6.4 with 50% aqueous sodium hydroxida TDe product was eottracted into ^ awtete 
{3)d and the conttnad extracts were washed with water and saturated sodium dikiride sdution. The organic extract 
was dried with anhydrous sodium suilate and opncentratad to give 8.43 g of a cmde product wW* chroroto- 
graphed on sOica gd elutiiig with cfioiotorm to give 4.31 g of 2.n*uty|.H(2-dUoropheny1)mettiyl}-4-fluoro-5car- 

SSSJ^roS^oelhoxy compound was converted to the eorre^xxxing S^rn^l d»ivative fcfflow&ig the procedure 
of Example 17 (l and: ii). r« i 

[0081] 2-n-Bulyl-HP-<Mocq3henyOmethylKfl«>«>^f«^'^^ converted to E-3-I2-n-butyfri-«2-crto- 
rophenyOn«Jhyl}^luoro-1Wmidazol^yq-2-(2-fhienyOmethyl-2-propentf^ add tdtowing the prowdure of Example 
20 Chv) repladng mdhyl 3-(4-pyridyl)propanoate wift methyl 3-(2-ftlenyO-pn>pandate; mp 126-127^. 
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Example 29 

f gVa..f2^n>Butvl-1 4r2^lrffOPher ivnmglhvn^brom&-1HHmito^ Aad ' 

[00B2] By the procedire of Exanple 28 using the corre^onding 4-bromo starting material (prepared by the method 
descrit)ed in U.S. Patent Na 4,340.588). the title oonpound is prepared. 

(q>3-{2-n-Butvl-1-{(g-cMormhP riyt)methyl)^tr^^ 

{0083] Usirig 2-rv4^-1-(2-chlorophenyqmethyt-4-tf mucn^oethyl'l H-tmidazol-S-cartxscaldehyde (prepared tiy treating 
the correspoTKl'aig 4-l3ronno compound wHh trif luoronwttiyl iodide and copper} in the procedure of Example 20 gii/es the 
tifie compounds 

BcanpteSl 

[0084] By the procedure of Example 1 , ushg m place of 2-chlorobenzyl bromide, the tolkMring: 

2-methybenzyl bromide!, 
4'methQ9(^enzyl bromide, and 
4^enytbenzyl toomide; 

and using the phosphonopitiFttonate of Example 1. (MeO)2P(O}CH{CH2-2<tHieny0COOMe. the iollowing products 
are obtained: 

(E>^p-n-buW-t-I|?'fnethy<phariy()me^^ 

(l4^p-n*uW"1^{4-frt«th6xyp H^^^ldaax)5-5VfI-2K3^^ acid, and 

(E>^*n-bijAyl-l-((4^er!^^yl^ 

[OdSSl thefolioii^ngmelfl^ esterof a propenoateardpre^^ 

methyl (Ej-^-p-n^xrtyl-l -[{4-methaxyphenyl}-fnethyi)-1 H-imidazol-&'yO-2-P-thtenyfjiTirftvl-2-p(r^^ 

This is treated wth boron tribrtsnide in niethyf ene cHoride at room t^nperatui^ for six hours and then the reac- 
tion mixture is condensed and treated with a mixture of ethyl acetate ard water. The washed ethyl acetate layer 
gives on evaporation: 

(E)-3-[2-n^)utyKH(44iydroxyj^^l)nrie^ 
Example 33 

^B^42-f1-Butenvn-14r2-tJiilo«»h eni^et^ 

(0086] A mbcture of 2-n-bLrtyl-1 ^2-chk)rophenyi)methyl-1 H>inmdazol-5<arbQx^^tyde and rvWxomosi^nimlde m 
caitwn tetrachloride was inadiated to give the 2-(1-bromo-bu^i)lmida20ld which was dehydrobrominated tiy treatsrig 
1.8-diazatoicycio(4.5,01undec-1-ene in t^rahydrofuran to grve 2^1-<xilenyO-1-(2<hlorophenyljmethyl-1^ 
cail>0!xa!dehyde: 

[0087] The above prepared imermediate and the 3-(2'thi&iyl)propenoate of Example 1 in the procedure of Example 
1 was used to give the tHie compound; nnp 224-226°C. 

pxampte34 

(^>3H2-Pheny l-1-{(?-chtoiiac^9nyt)methyt^ 

[0088] By the procedure of Example 1 (ii) Method 2. \ssk\Q benzamkiine methyl ether In place of vderamldine methyl 
^er/2-phiBr^-5-hytftoxyii«thytlmidazde is prepared and converted to2t^er^-1-(2-ch!orop!ienyl)meth)d-5-hydroxy- 
mettiyl-l H-lmidazole. The 5-hydroxymelhyl group is oxidized using manganese dioxide by thie procedure of Example 1 
(flf). The resulting a-phenyt-l -(2-ch[orophenyl)methyl-1 H-lmidazol-S-caftioxalde^Tyde Is used in the procedure of Exam- 
ple 21 with methyl 3-(2-thlenyqpropanoate to give the ^le compound 
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Example 3S 

[0089] By the procedure of Exanple 34 using the totkiwir^ amidine methy) ethers: 

5 CioH2iC=NH{OCH3)and 

CaHsC-NHtOCHa): 

the fdlowing products are obtained: 

(E)-a-[2KJecy^H(2<«orQpheny1)m^iyfl'lH-mda2iol-5-^^^ 

(E)-3^I2-€*Tyl-H(2-cWorophenyl)methylh1H4m^^ 

10 

(F f-?-fg-^vSut^H^1-f^2>chto^ophen1ri^methvl^4■fo^fTwk 

IS IC090] "me titte confound is prepared by dilute hydiocWcric add hydrolysis ot the 4-t-butyklm^hy9silyioxy group of 
ethyl 3-[2n-butyl-1 ^(2-chloroph^l)ni^yi]'4Kt'4)UtyldinriBtJvl^iyl^ 

propenoate. prepared as h Exan^e 20Cii), tolkiwed by manganese dioxide oxidation ol the 4-hydrax)^thyl group lo 

the cart>09caldehyde, 

20 pjiampta37 

;4Vp.Ariflmaiityl)ethtfii-2<vhLJtyl>1^ 

[00^1 A nixture oT 2-{1 -adamantyl)elhandl (10.7 g and diraopropylelhylamlne {t 1 nil) in nrtetMene dilcKide {70 ml) 
is was added to trHlic anhydride {16.75 g) in nr«ihylene chloide (70 ml) at -78°C under argon. After stirring the mbcture at 
-7S'C ter 45 rr«ntites« l-acetyl-2-rv*xityl-6-{aceto«ymethyl)imK^ inmethyiene chloride (50 ml) viias added and the 
niixtuie was allowed to stand at room temperature fer 4 days, then concentrated and heated on a steam bath wHh 10% 
sodium h)droxide (250 ml), c^luted with 300 irH of water, extracted w^h methylene cHoride, dried» filt^ed and ooncen- 
tfated to give an oil. Ovomatography (silica gel) In m^ianoi-chtoroferm gives 5-acelaxyinethyl-H2-<1<<ada- 
50 nianty1)ethyf}-2Hi-butyiimidazola 

PK)92] The above pr^red connpound (5.4 g) was stinred at room tenperature with potassium hydroxide (5.2 g) in 
ethanol (200 ml)i[)rone hour. Tte mixture was conco^med. poured into water, starred and fiteed to gpve 1-[2-{1-ada- 
mantyl)elliyQ-2-f^buty]-^^ The hyctrcKymethy) group was oxisfized by refluxing the Imidazole 

conpoufxl (51.1 g) with ritianganese dioxide (203 g) in toluene (200 mO to give 1H2-(1-adamantyl)efi^^^ 
35 dazo!-S-cartx»aiddhyda 

[0093) Diisoprq>ytarnine (0.563 g) was covered wtH 5 ml of tetrahydro^ran and 2 nH of 2.5 M n-bu^ lithium In haxane 
was added at -7e"C. The mixture was sfined Ibr 1 5 minutes, then melhyl 3-(2-tf*enyf)propenoate (0.89 g) in 3 ml of tet- 
rahy<toftiran was added. After 20 nmnutes. 1 .04 g of H2-{1'adamantyOethyil^-n-butyHn4dbzol-5H»rbQx-^^ In 
Ztritil tetrahy^uran was added and fie mhctire was stirred for 30 minutes at >78^C. Ihe nixture imss poured into 40 
40 ml of saturated ammonKmi chloride in water, extracted with ether, dried over magneskim sulfate, filtered, concentrated 
and chromatographed on silica gel elu^ng with 70% ethyl acetate and 30% hexane to give metl^ 3-[1'(2-(1-eda- 
mantyl)eth^)-2-n'butyl-tHHmida25Dl-5-yO-34iydroxy'2^2'lhie^ To 1.27 g of tNs compound bi 

methylene cNoride (25 ml) was added 4'<fin>^^amlnapyridine (1-25 g), then ac^ic anhydride (2.75 g) .was added 
drcpwiee. The mixture was stirred tor one hour, then poured into water and woi1«Bd up to ve 3-acetoBcy-3-f1-{2-(1^^- 
45 mantyl)elhy1)-2Hi-butyl:imnwlajol-5-yO-2K2-^ 

[00941 The above prepared oorrpoLrd (1 .2 g) was heated with 1 ,a<!iazabicydo(5»4.0]undec-7'ene (1 ml) In tduene 
(20 ml) at 80°C with stirring for one hour. The mixture was odricentrated. sOnred iwHh elher. The efher layer was 
decanted ar^ dried^ fatered. corrcentrated and chr^^ to give methyl 3-tH2^[1-edanwityO 

1H-imkla»cil^-yO'2H^%ienytmet^^ 
so [0095] This ester (0.63 g) was hydrolyzed in elhanol (10 mf) using polassum hydroodde (O.ia g) to give the title com- 
p(»jnd:218-22(r'a 

ss fB^a^^utvt>1-rfg>chtoroohenvt^ethvn.^-carb m^ 
[00961 {E)'3<2-n-Butyf-1H[{2-<^rophffliyOnrieth^^ 

note add. prepared as in Ex^rple 19. is estertfled with 4-m6^y4>enzyf atcphd to give the proemoxybenzyl pro- 
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penoate. The 4-h>drQxynieth^ group in acetone is caadwed using an adcftc aqueous soiulion containing chromic add 
(Jdhes' reagenQ and the ester is hydroiyzed usktg A 0% sodium hy<tadde to give the titie conpound. 

(E)-3^g-n-BiJtyt-1-[(2-chlofophenvl)methy1]-4^rt>fflTic^^ 
[0097] 4-Melhoxybenzyl (E}^'{2-i>^tyi-H(2-^lpit^^ 

2i>ropenoaie. prepared a& in Example 38, Is treated with coealyl chloride in methylene chtdrlde at O'^C to give the add 
hafide wtuch Is treated with anvtionium hydfonde and the ester hydid^zed to give the title {impound. 

Example 4Q 

t£)-34g-nHButy1-HR-chtorc!i3^ 
Add 

[0098] Treating the 4<(^lorDformyf inridazole. prepared as in Example 39. vinlh dtmethylamlbe instead of ajmrnonium 
h^ioxide grt/es the titte compound. 

efflmpig41 

(E)-3H2rnButyl-H(4^rbQxy Dhenyl )n^ 
(00^ 

(i) By the f^ocedure of Example 1 p| Method 2< and (h/) Method B| using 4K»ibomet^^ 
p^ of a^chiqrpbehz^ corrixHjnd vras prepared: mp 250-2S3*'C. 

EKanple4g 

tEV3^Hii.Burtv^1^f4^carfa(TO 

lOltng A auspenskxi of 24iuVimidaad-6^ar(^^ g;i Q:l 1 i ind. prepared 1^ itiar^anese didadde <»itlafiph 
the aloohoi. prepared in Example 1« Meirtod 2X chiprom^yi piyalate (21.77 g, ai45;md)^ and potassjurn carboria^ 
(20.07 g; 0.145 nioO In 200 nil oldm^ 

solids were removed by f iltrabon andwashed with elh^. T?^ combined ftetes were parttloned between dielhyt eiiw 
and water. Ihe ether phase was washed siiocessively with w^er and brine^ dried over ma^esitim suMata and oonoen- 
trated under vacuum to gh^ 23.6 g <^ 2-rV^txityf-1-ph^yfaxynie^r^^ 

10101] A mixture of ethyl 4-bioinometM'3^c^obenzpate^^^ 4^837,333} and 2-n^ 

hjit^'tripiv^^ {4145 g« 0.0167 rndQ was^ under i^rgo^ for 18 hoiuffs. 

Repeated trituration wilh ether gave 6^ g(^ acrystalimie sail A suspension of tNs salt in 100 mi of ethyl acetate was 
sirred for 0.5 NHirs with 100 ml of 5% aqueous sodium cart>onata The l^ers were separated, ti^ aeneous layer 
washed with ethyt acetate, and the combNied brg^c tayei^ washed with water, dried over magnesiaii sulfate ar^f con- 
cen^ated to give an dl. Chromatography ojf this d^ 
2Hri^xi^*V((4^rboethoKy'2-chforo^ 

[0102] Etjl^l 2'Gaft}G9cy^^24hBenyOprc^oriate (14 g« 0.061 mol) was prepared by stirring a sdujBon of d^yl. 2- 
thlenylmaionaie (16.8 g, 0.0655 moQ and potai^rumhyctod in 200 rri df iitianol imdhar arjgdn 

at room temperature for 12 days and then purifying t>y removing the solvent und^ vacuufh^ dissdving the reside in 
water, wasNng the aqueous layer wHti aquec^s t^tE^^ and w^ diethyl ^er. 

[0103] A solution of this hatf-acxj, halt-ester (1.05 g, 4.62 mn^l) in 5 ml of toluene was added to a refluxing sdution 
of 2Hvhulyl-1-[(4-cart>DethqKy»2<Noropheriyl)n^^ (1.03g. 3.06 unmof) and pp&ridtne (0.26 g, 

3.08 mmd) in 60 ml of tduehe. Twice, at 1 hoi^ Ihteruals, an additional 1 g of the half^^add. half-ester was added» and 
the solution was then refluxed for 17 hours. Ev^ratkm of the toluene and chromatography of the residue over ^lica 
gel using 2 3 ethyl acetate-hex^e tcxr etution gave 0 39 g of the diester of tiie titie product Itim was tiydrdyzed In 2:1 
ethand-water with 5 equivalent of potassium f^rox^^e fbr 18 hours and worl<ed up in the Lsi»l m^iner to give 04260 
g of final proAict; 234-236^0. The NMR ot ^is product was in accoid with its structure. 
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Example 43 

s [0104] The procedure of Exarnple 42 is fonouired using 44}rornome]hybeittenesiifonamicie (Braselton, el al.. Anal. 
Chem.. 48. 1386 (1976)) tn place of methyl 44>romoniethyt-3-chloroberi^^ to give the triie oompoixTKl. 

Example 44 

[0105] The procedure of Exan^e 42 was followed uang rr^thyl 449romomethyl-3Hriitrdbenzoate (prepared firom 4- 
methyl-3-futrobanzoic ackJ by esterificatlon with gaseous hydrochloric acid-methanol fbllowed by mett^ bromination 
with N-bromosuocinirnide) to give the title conrpound. 

(E)-3-f2m'Butyl>1 -{(<- carbaw-3'Chl(yophenyl )mgthy l V 1 HHmida zoi>5-vt>2><2>thtenyl)mBthy ^2^ropendc AcM 

2D [QIOQ The procedure of Example 42 was followed using ethyl 4-brofnofnethy!-2-chlorob9rtzoata (U.S. Patent No. 
4,837.333) in place of^t^l 44>roriKvne^'^-chbirctoizoate fo give the title conpound; 245^246*0, 

ExarT^te46 

25 3414f2-CNQroDbenvilmethvn-2H3roovlthto-1H^mkfezo}-6-vn-^ Add 

(0 5<artxjxymeth(yl-1«{2«cNorophefiyOniethyl*2»*lo-1H^ 

5b A solution <^ 2-chlorobenzyl^ne (14.2 g. 01 moQ and trie^iyiamine (13.9 ml, 0.1 moQ. in dimefhyiibrmeniide 

(1O0 ml) was treated with metli^ diloroacetate (10.9 g, 0.1 mol). and^ mbcture was heated at 50*<? for 3.5 hours. 
The cooled reaction niixture was diuted with ether, the solsds fStered and the oortcentrated f Otrate was flash chro- 
matogr^ed over slltca gel with 6:5 hexane in efliyl acetate to provide 15.3 g (71%) of homogeneous niethyt 2-{N» 
(2-diiorophenyOme^yqaminoap^e. This prbdict (152 g, 0.071 mof) in mixed xylms (100 tti) was treated wilh 

as 98% ibrn^ acid (2:74 rud). 0.071 1 mdl) and the liiixtijre was ref luxed from 2.5 hours With a Dran-Staic waiter sep- 
arator. Evaporation gave 17.1 g (99%) of methyl 2^(2<hlorophenyl)niethyt-N>forTny1)anrvnoacetate^^^ TT^s 
fbrrnyiated product (17.0 g. 0.071 mol] was cBssoh^ed in me^yl formate (13.3 ml. 0.216 mci) and added dropwise 
to a sodium methoadde nruxture prepared fay adding sodium metal (1.79 g. 0.0776 g-atom) to tetrahydrofuran (325 
mi) follQwed t^slow additton of mettianof (3.15 ml. 0.0778 md). The combined mixture was slined at room tenper- 

« aturefor 18 hours. th^ev^Mneted lb dryness. This crude product vwasdissolyed in 50% aqueous melharml(2CK> 
ml)* treated vnth charcoal, filtered and the sotu^on was cooled in ice. Concentrated tiydrochtoric acid followed by a 
solution of potassLim thiocyanate (8.6 g, 0.0885 mol) In water (20 ml). The mbcture was heated in an oO bath held 
at 90^0 for 2.5 hours, then cooled to IO^Gl The precipitated sdid was fOtered. washed with cold ethanc^-water ^ 
dried at 60^C to provide 14.7 g (74%) of 5<»rbQxyme^-1»(2-'Chk3roi3heny0methyl-2-tNo^ np 72- 

(li) 1-(2rchforflphenyOnfie(hyl-5^it3Qxymethyl-2i^ 

A mbdure of 5-cart}0(xymethy^1-(2-<:Norophenyi)methy}-2-thio*1H-imidazoie^ ( 7.08 mmd. ethyl acetate (20 
ml). 5% sodium carbonate solution (40 ml) and prop^ t>rom[ide (4 ml. 44 rrOTibl) was heated at 60^0 for 18 hours. 
s> The orgartic layer was separated, dried over magnesium suHfiate and concentrated to 2.23 g of crude product Trit- 
uration with ether provided 1.63 g (71%) of 5-carbaxyTnethyl-1H2-chloropheriyl)mdhyh2<^opy^ 
mp 68-71 (ifom hexane). 

(m) E-3^1-{2-chk>rtDphenyl)meth^'2'propyltWo-1H^mida^ acId 
ss A sdution of 5-cartx)xymethyl-1 -(2-chIOfcphenyI)methyl-2-pf0pyllhio-1 H-imidazole (3.74 g. 1 1 ,5 mnxil) in dry 

tetrahydrofuran (50 ml) was cooled to '78''C under argon, and a sc^ution of dgsobutyl alimrsnum hydride in toluene 
(30 ml of 1 M) was added dropwise The mixture was stirred at -78^0 for 1 .5 hours, fhm allowed to slowly warm to 
room tempeiBtura The reaction was quenched by pouring onto iced dilute acetic aciei the product was extracted 



27 



EP0^294 A2 

irrto methylene chtoride and the cffganic extracts were washed wfth water, 6% sodium cartXHiate solution and brine. 
The dried. cor\centrated product was a light tan solW (3.32 g). Cry^lization from ethanoVwater gave 1-(2k^o- 
rophenyOmethyl-5-hydraDcymeth^-2-^ 

The title cc»npoond was prepared by the procedure of Example l{5i and iv) ix&mg i-p-chloropher^methyl-S- 
s hydroxymethyl-2i)ropytthjo-1 H4fnida20le in piace of 2Hn4iutyl-1-^-<^ilorophenyl)me!lv*-54iydix^ H-imi- 
dazole;mp16M62*C. 

r 

gxancle 47 

to f gya^l ^2-Chnfnphflrtyl}methy |[t^«prnp^rty< M6 

{0108] TTie t^ie compoiflid cs prepared foilpwing the procedure of Example 46 using alyt Imnide in place of propyl 
bromida 

fg).a ^f1-(g4^hofonhefwl1methyt>>2^^ent^m^ n^1H^ 

[0109] The title confound ts prepared fbltowing tie pmcec&ire of Ex»ipie 46 using 1 47romopentaane in place of pro- 
go pyl (jrbmida* 

ExanTPte49 

fP^^^ ^fHg^oroohenwItoBth d l-g-benz v tl h i ^^ 

BHiOl The fWe convound ls prepared following the imcecbire of Ea^rnpte 46 usvig benzyl bromide in i^aoe of prqpyl 
bromideu 

30 

fE>.54f1-f2-Chor o nhenvnmBtfaHll^-cvdd^ 

[01 1 11 The title ooirvound is prepared fbttowng the procedure of Example 46 using cydohexyl bronide in place of 
propyl bromide. 

ss 

fecamnleSI 

(^-5 ^t4g^nrDftfienvlVmp thyl>^4ien^ 

4Q [0112] The title conpound is prepared toltovnng the proceditfe of Exa^ 1 -biom^wplanem place of pro- 

pyl bromida. 

jyannpi^gg 

[011$] The title compound Is prcfjared follawing the procedure of Examjrie 46 using «>roiiK>-1-hexBne in place of 
propyl brorride^ 

(R-a^n >^2-Chorttthenv l )methv}V2-cv dopfop ylthio-1 H-imidazol-S-vn-P-rZ-^lerivnmethlVf-Z-IirOPOritf 

[0114] The title oonpound is prepared following the ^ocedure of Example 46 using cydopropyl bromide in place of 
ss prcpyl bromide. 
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Exarrpfe 54 

f Pua,f2>n-Butvi-1 4rg-chtoro^-(1 H>tetra2fJ>5-vnDhenvnmetfa41>lH4ma 3 2^^^ Acid 

5 [0115] The procedure of Exanple 42 is followed using fbutyl 4-bromomethyl-3-chtorobewoate (prq3ared from 3- 
chtoro-4-m8thylbenzdc add by eBterSication wiih 2HT}ethylpropene in the presence ol concentiHted suilf uric ecid, fol- 
lowed byr methyl biorrtnation with N-bromosucdnimide) in piaoe of efriyl 4-br(»nometh^-3-crtoroben2oate to gVe ethyl 
(E)-3-I2-n*uty<-1-{p-chlo«H4-{carbo-t-bu^ H-imkJa20l-5-yg-2-{^-thierTyl)nfiethyl-2i5rt^ The 

t-butyi ester is converted to the oorresponding acki oompound usmg Mluoroaoetic acid. 

10 10116] To a suspension of ethyl {E)-3i2-n4)Utyl-H{2-chtoro-4Kaiboxyphe^ 

methyl-2-propenoate in benzene is added thionyl cNonde. The resuHant mixture is healed to SCC for 90 maiutes. ttien 
evaporated to an oily residue. The residue Is taken up in hexane and evirated again. The acid chloride is treated wrth 
concentrated ammonium hydroxide and then the reaction mbrture is stirred for 1 6 hours at room temperature, "me solid 
18 filtered, washed witti water, and dried at SC^C urrfer vacuum to yield me primary amide derivative. 

ts [0117] To a solution of dimethytformamide inacetondrie tsadded oxalyt chtorideatCTC under argon. After3manute6. 
a sdytion of the anvde pr^sared above In c^mefhytfarmamide is added via a cannula. Rve minutes t^er. pyridine is 
added: Ihe reaction mixture is stirred for an additional 5 minutes at 0**C. then partitioned between ethyl acetate and &S% 
ac^ous anwionium chlorWe. The ethyl acetate layer ts washed with vwater and brine. The ethj^ acetate extract is dried 
with anhydrous sodium sulfate and evaporated to give the correspondng retrile derivative. 

20 [01 IS] Tetrahydrofuran is added under argon with stffrir^ to a mixtore of the ratriJe prepared above and aJuntinum 
chloride. So&tm azide is added all at once^ fioliowed by a t^rahyvtofiran rinses and the reaction Is healed to SS^'C for 
22 hours, then cooled to room tenperature. The reaction nrwdufe is diluted with ethyl ao^e and treated with 10% 
hydrochloric acid solution vwth vigorous sSrring for 5 minutes. The ethyl ac^e layer is washed wHh water and brine. 
The ethyl acetate layer Is dried with anhydrous soditBTi sulfate and evaporated to give ethyl {E)^3^2-n*utyl-1 -[p-chloro- 

25 4HlH-telia2d-5-yl)ph8n^athyl}-l H-imidazol-5-yfl-2-(2-thienyt)methyl-2^3ropenoate, 

[0119] The title prcpenosc acid cpmpoLffvd is prepared firom the above elhyt ester by base hydrotyais using aqueous 
base in methanol. 

feitarrpteSS 

30 

m-ffg-frBulvl-l 4f2^i^traoh6nvl^ ni^-i mmida7nl>S-vn-g-f2.thienvnmethvl^'PTQPe^ Acid 

10120] The tiSe coftpound was prepared following the procedure of Example 1 i«ing 2'fiilraben2yl bronrade in place 
of 2-Ghlorobenryl brorhide; mp 205^06^. 

95 

fg Hg^rvBiiM-i-4^a-rtitiP0he n vnme^ AcM 

40 [0121] The tmea^npound was prepared following the procedure 0^ using aHnttrobenzyldfoohoHn place of 

2<Noiobenzyl alcohol; mp 182^184^0. 

pxanpleS? 

4S ( R.^-n>B^h^>H (4HiitraphemHVmethvft-immid^ 

[0122] The title oonfxnind vves prepared Mowing the proceditf e of Exanple 42 using 4-^nr^oben2;yl bromide h place 
of ethyU'i)romonietfiyl-3-chforobenzoate; ntp ig8^200'*C. 

BO ^mAp^ 

(g).[ p.n-Rvit Y|-1 -(p-iffflunmmethvlnhenvnmethvn-1 mmldazol-5'Vfl-2-fiS!HBllenvt^melhY|-2-OTPenriC Apid 

[0123] The title compound was pr^iared following the procedure of Example 1 using 2-lrifhiorDmethj^enzyi atoohol 
55 in (Race of 2^larobefizyl aloohof; mp 202-203«C. 
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(C].p^p^,tYH^-f(? j^^«f^|^nnhenvi\methvl^1H-tmidaxol>S-vfl-2^^^^ M6 

s [0124] The title owrpound was prepared idkmtnQ Ihe procedure of Exarnpie 1 usingi 2»3Kiictitotiobenzyl alcohc^ in 
place of 2-chtorobenzyl alcohol; mp 184-185*'C. 

JO {E >-p>r^ButvlH( gHT^ff<!y« n/4>-nHnmhBny^ H-ifTBdazd-5-v^g-fg>thienvnmethvl-2-orQ^ Accd 

[0125] The title compound was prepared following the procedure of Example 42 uelng 3«methOflqr*2-nltrobertty1 bro- 
nude in place of etiiyl 4-bronrioniethyt^<hiorob£»zoate: mp 213-215<'C. 

15 ExanmieSI 

{F )-[gHfi^afM-i-»2-cvanop her«rflmBth>rf^ H-imkte2d-S>viV2-l2-^ienvttmemvt-gHPrDPenofc Add 

[0126] Thelifieconvoumi was|»reparedtollowirig the procedure of Exanplei using 2H;yano&enzyl brarmde In place 
of etfy* 44)nmKwn^tv'-3^!hlofobenKiate liip ai0-212*a 

Examptegg 

jf ^42>n-&jlv^1.4r4-mc^y-3-methvlbhOT 

{0127] iTiefitboorifxamd was prqpared following the procedure of 
nvde in place of ethyl 4'43iDnnbmethyl-3-<iilorobenzoat^ np 140*141*^. 

30 

(fr Vp.n.BtihPk14fa^etho»q^ph^ 

[0128] The title conr|)Ound was prepared Ibiowing the procedure of Btaiftpte 1 using 3-methQxybenzyl akaohol in 
place of 2-GliiorGbenzyf alcohol: mp 170-1 7rC. 

55 

{g )-[g4i.8tiM>l4f2mgthQx yphariVilme^ 

40 [0129] The tiUe compound was prepared faikmnQ the procedure of Example 1 usir^ 2-rnethaK)A>enzyl alocM and 
methmiesuHbnic anhydride in place of 2<hSoroberizyf alcohol and trifGc anhydride; mp 186-187<'C. 

[0130] The titte compound was prepared from the 2-nrkelhoxy oompoi^ prepared In Example €4 i^g boron trtoro- 
nwle in methylene cHoride; 181-183^. 

so jxanytees 

(P }^p-n>Buty1-1wr2-chtofroh8nyf)methv1^ 1H-imk^ 

[0131] The title compound wa& prepared by the procedure of Example 1 using 3-{5^ethoxy-2-ihienyl>-2-phosphano- 
s$ pfOfAonaXe in place of 3-(24httehyq-2-pjv»sphonopropi6na^ mp 184-185.S*C. 
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5 [01^ The title compound was prepared by the procedure of Example 1 using a-(4-methoxy-2-ftienyl)-2-phosphono- 
propionate in place of 3-{2-thienyO-2i3hosphanopropionate: np 17a-17rC. 

Exanrff)ieg 

10 fF).3^g-n-HgxYHH<A-r^>fafl»yphAriv1^met ^ 

[01 33J The title compound was prepared following Sie procedure of Exanple 1 . using caproylamidine rrathyl ether 
hydroctoride in place of vaJeramidine methyl ether hydrocHoride and ustfig n-cartsomethoxybenzyi alcohoJ in i^aoe of 
2-chlorobenzyl alcohol; 210-212*0. 

15 

BN34] The tftlecoripound was prepared Wtowgm 

cHoride in place of valeianiicine methyl ether hydrodiiorlde and 2-nitrdbenzyl ateohol in place of 2-chlbrGbenzyl alco- 
hol; nr?) 223«»C. 

Igyamote 70 

25 

[0135] The title oorrpourid was prepared usnig the procedure of Exanpte 1 ft li, 10. hr [Methdd BD replacinQ meihyt 3* 
(2-thienyl)propanoatB with w^hfi Ziilt^sn^^^ [prepared as in Ma. A0) 20K (1988)}; mp 204- 

gfflyiyi^ 71 

SS 

[ai3S] The title corrpound was prepared using the procedure of Ex^ 1 (Oh iSjv (Method BJ) repladng methyl 3- 
(2-thienyf)propanoate with rncthyl 34)enzy!-3-<2 mienyl)propsnaate (prepared foBowng the procedure described m 
T^. 44 <7) 2055 (1988)]; mp 200-2a2'C. 

40 Emm^JZ 

( E )-3>f2-n-Butvl-1 4{2^lorciPhenvf^methY l )-1 H-mfwjazt^^-v n -2- ^ 1- f 2- ^^ Acid 

10137] The tHIe confound was pr^ed using the procedure of Ejcample 1 (i, ii* iil. lv [Method B]) rqi^ng nrtethyl 3- 
45 (2-thienyl)prop8no«6 wHh metf^l 3-(2-tf»eiriy1)heptanoaie; mp 161-163^. 

Example 73 

g-a^2.iveuhrf>l-l^2-cartxQnfl^i^ 

so 

[0138] The title compound was prepared using the procedure of Example 42 replacing ethyl 44)romomBlhyW-clilo- 
robenzoate with 2-trQmomethyfbemoate; 201*202?CX 

Eyampie74 

^■p4g.^Btjtvl.14f3-caftxBCYf^envltoethtfB -1HHm 

[0139] The title eompourld was prepared by the procedure of Exarrple 1 (iv. Melhcxi B) using 2-n-butyl-1-fi4-caftx)- 
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methoxw)heriyf)methyl]imida20le-5-^deM (pfepared by the method desal>ed lor the preparation of 2-n-lautyl-l -K^- 
C8ibo^ioxy-2-chlorophenyOrmthygH^^ in Example 42) and m^hyl 3H2-thranyl)propanoate; mp 

243-a44"C. 

[0140] The title conpound was prepared by demethytaiion of (E)-2-n'butyl-H(4^eahoxy-3-metfviphenyOm^h^ 
1 H-irrida2o!-5-yO-2-(2*thieny5mefhyi-2^pro^ acid, w^^^ Bampte 62. using boron tilbromide in mell^rtene 
cWoride:mp150*152«C. 

EicambleTB 

f^>342-n-ailtfl-14f4Karbomf^fncwf^ 

10141 J Th6 title coapour«l was prepared using a-fi-butyi-l i(4-<»rt>omethoxyi;^he^ 

(prepared by the method described tor^ preparation of 2<i-butyt-1-[(4'<arboethc»cy-2H*itoropheny^ 

S^aidehyde si Btairpte 4:^ and by the prboedure of Exantple 1 (w, M^hod ^. exce^, 

instead of basic hydmtysis^ tnttuoraacelio wd 1^rdlyG»e d the t4My) ester wse empSo^ inp 21 7r220''a. 

[0142] The fifle oompoufKj was prepared using 2-«*ulirt-f(4<y«nopl^er^ 

the method of Exairple 42 descrbirig the preparato of 2-n-butyl-l -[(4-carbo^h6»^ 

S-aldfihyde) and methyl 3-(2-tHefty13^^ 1 (iv. Method B}> except, instead of basic 

hydrdy«s d the ester with sodNjiri t^ 

ExampifrTB 

( E )>3>[2»n>ButyM4f4-ca rfaamc3y1| :^^^^ 
[0143] lUle^I (EJ-3-(2-^4)ytyl-H(4<ya^ 

piTOd In Exairple 77. wq» eiAjecied to l^iofysis wih OTncentrifted hydrodi^ p^ihe tille a)ni|ximd; nrp 

i1fr212*C. 

E)eafnnte79 

( E >^^>i>ajt> ^ -i^4^iH>tiitiaz^ H-lmiiian^-fh^^4Heh^^ 

(0144] The title corrpoond was prepared from memyl {©-S^-n^Juiy^l H{4^nophenyl)nrirf*^ 
(2';lliienyl}meil^^2i)rop^noate. prepared in Examine 77, using tlieprooecture descra^ed In Examjpie S4; rnp 246^248?'Q 

&anfiplBaiQ 

rgV.342^0Qvi-1-ff4^<afbQ)fv^ 

[0145] the^e confound was prepare! using fiie Focse^ l rotating A^eramkine metfiyf ether 

h/dnx^loride wfth butyramldine methyl ether hyttoditorkte and replacffig 2*hto«*>ertc^ ai«3hol wim4-<^^ 
benzyl aicotw^: mp 250°G (d). 

rE)>342^n4'raivl-1-lf2-cltooahe nvnmethyfl-1H-jrri^^^ 

{0146] The tHIe conpoiiid was j^epared using lite procedure of Exaniple 1 replacing VE^eiamidine methyl $ihor 



32 



EP0 955 294 A2 

hydrochloride wHh butyramicfine methyl ether hydrochloride; mp 2QCrC. 

fE^«3-fg>n-Hexvi-1 'U2<;h\on30hBTtv^m&h^ Arid 

[0147] The title compound was prepared usiog the procedure of Example 1 replacing valdreitikfine mefiiyl ether 
hydrochloride vinth caproytamidine methyl ether hydrochloride; mp 1 61 -1 &*C. 

(E)^42<vBiJlyl-14MKartXB(V-2.S-dichlon^ H4rredazol-5-vn-2-f2'thlerynmethvl>2K3fPi^ Acid 

[Ot48] The tHie compound ts prepared using the procedure of Exanpfe 42 f^adng 4-broniomethy1'2,3-dk:hiorcben- 
zoate (prepared by oxidation of 2»3-cScraorobenzoate (prepared by coddatlon of 2»3-(£cNor&i>xy(we wHh ratric acid, fol- 
lowed by esterificalkm With fnethand^ydrocNoric aciid^ and methyl bhmwiaion with N»N 

Example 84 

f El-3-f2-n>Bytvl-1 -f f4-carboxv-2.5-dichloroDhenvftme1hviK1 HHrrtozol^vlV2-l24hlenvftmBthvt-2-Dri»enoac Actd 

[0149!] JhB t^Ie oompound was prepared usang the procedure of Example 42 replacing elhyi 4'4)romoniethyt-3-chio- 
robenzoate wHStt m^hyl 4-bromomethy1-3,6-diGhiond)en2oate (prepared by oxkiation of 2:»&<fichloro*p-xylene ntblc 
add, followed by esteriflcafion with nnefhano^ydrochloric acid, and mefl^ bronunafion w^h lNk)roni06uoc»iimide). 

ExamptefiS 

{E)-aig-n-8utyi-1H{4i?art?<jKynaph|h-^ tYDrpgjhyf- 1H-frnidazQl^fr AcM 

{0150] The tiDe compound is prepared using the procedure of Example 42 repladhg ethyl 4-bromonie%l-S-chio- 
robenzoaie ^nfll 4-bromomethy1-carbomethQxynaphtfiaIene (prepared by ^ ooddation of l.4<limethytnaphthaJene with 
niiric add, followed by eslerifica&sn with methanol/hydrochloric acid, and methyl bromination with N^sronmsuodriati- 
Ide). 

E^rnplegfi 

(a-3r2>n-Butvl-1 4f2.3Kjlchloro Phe nv»m€thvft-1 HHmkte;gol-5-vll-2'(2--tNerivf^mg|hyl-2-propenama 

[0151] {E)-3-j?-n-Butyl'1'((2p3-cfichiorcpheri^ add. pre- 

pared in Example 59, was treated with thiohyl d^de and then ammonium hydroxide; as de$cri>ed in Exanple 54, to 
give the liae compound: mp 185-187*0. 

fK>^2-r^Bu^vj-1f(4^arba moylphertyr)nriethyq 

[0152] (E)'^-^^Hri-6utyl-1H^<4-caitxixyphenygrne^yf]-1H4riiidla^ prefaared 
in Example 41. was treated with thlonyl chloride arid th^ ammor^um hydroxide, as desaibed in Exan^e 54, to give 
the tjUe compound; mp 204-206°CX 

Ej^npi^fig 

fEV^42-n-ajtvl>14(2-nltroDhenvl^methyll-lH>OTiidaz^ 

[0153] (E)'5'[2*n-Butyl-1^(2'nitrqpheny1^mel&iyf)-1HHmkfa2d-S^ acid^ prepared in 

Exan^le55, was treated with thionyi chloride and then ammonium hydroxide, aadescnbed in Example 54, to give the 
title oonpound: mp lea-IBS'^. 
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[01541 To a suspension of sodium hydride (53 ma 2.3 mmoO in 5 mLof glyme was added portionwise (E>-3-p-n4xityl' 
1-l(2-chlorophenyOmefrijrfh1H-imkla2ol^^^^ {0.802 mg. 2.0 mmol. prepared as 

described in Example 17). After stirring tor 30 minutes, meffiyl brqmoacetate (3.35 mg, 22 mmol) was added dropwlse. 
The reaction was stirred oi^might at room tenperature and then the mixtire was poured into ice^er. The pioduci 
was extracted into ^hyl acetate (3x). The corribined organic extracts were washed ¥flth water and brine aixJ drfed wHh 
anhydrous magnesium sulfate. The solvent was removed in vacuo. The residue was dvomato^aphed on siSca gel elut- 
Ing with hocane/ethyl acetate (4:6) to give 2.44 mg (26%) of the ester of the tie oompound as an oil- 
10166] The ester was saportfied by base as desalted in Exan^i^e 1. Iv. Method A(g); mp 14M42-C (ethj^ ace- 
tato/methanol). 

E^3-15-n-ajtvM-tg-<iiloroohen Y<)r»rt ^T^^ 

[0156] To a solution of (E)-3-|2-n-butyl-H(2-f:ltoraphenyOirnethyl-1H-^ 

acid (as g. 1.2 mmol prepared in Example 1) in tetrahydroiuan (12 ml) was added N4iy<iroacysuocinimide (6,153, 1.33 
mmoO. fdtowed by dfcyclohexylcarbodllnide (0.249 g, 12 mmof) in 5 mL ol tetrahydiofuraa "Rie reaction mbrture was 
l^ed at 35*C for one hour and then glycine methyl ester hydrochloride (0.197 g, 1.57 mmol) and trielhylamine (0^ 
ml, 1 .57 mmbO were added. The reaction was stinred at room temperature ovemi^t. The mixture was diluted with 20 
mLof etM aoe*fiiea«**'e«ofi<te werefllered. The filtrate was concerilrated to dryness^a^ rescue was diroma- 
to^^ed on sifica gel eluting wim ethyl ao^ertiexane (4:6) to give 0258 g (44*X^ of me ^er-amide a^an oIL 
[0157] Theest^ was saponified to Ihe title ackj cornpound%base. asdescrbed 'm Bcample 1 Ov. Meirxid A(c}; mp 
175-177'C. 

E3tample91 

(F-3.(^^ n'B^-1 -^f 2^kyooh ^ Yf)ni^ »tt ^>l H-imidazol-5^ri-g-(2-4Henvflmethvl-g-pfW"fti^ 

[0158] (E)-e^2^-Butyf-1-I(2K;Norophenyl)methylhlH-irTiida2d-5-yfl^^^ prepared 
In Example 1. was treated with ^rorqrt chloride and men arwnoniuml^idroxide, as descrased in Exanple 54. to grye the 
Idle axnpound; ftp 184-185''C. 

gxarrplese 

rEV3-r2^>Buttfl-i4r2-<iHluorom e thv^ 

[IH59] (E)-3^2-f^Buty^-1^(2-trifiuorome^^^^pherlyl)-f^e1hy^-1 mmkJazol'5ifl-2-{2-*hienyl)methyl-2-pr(pe^ ackJ, 
prepared h Exaa^e 58, was treated with ttonyi chloride and then ammortum hydiojdde, « described in Exarnple 54, 
to gK^ the i^le oompound; mp 207-208^0. 

Rhyl rg^^-t2-n4^-1-/f4^aft>QrneihaxvDhenvnm e t h y l }-'> H^imkia2o!-5-vn-2-f2-thlenvl>methVl-2-Pfqpft"0atft 

[0160] The title compound vi«s piepaned fdSowing the procedure of Example 1 (iv. Method B) using 2-n"butyH-K4- 
carbomethoxyphen)^)me1hyl3inidazole-5^ahyde. prepared t^ the method described for the proration of 2-rhfauty!- 
V[(4-carboetho>y-2H:hloro|ihenyl)rnetlvO-Wd^ in Bcample 42. and ethyl 3-(2'4Nenylk)ropanoala; mp 

130-132*0. 

|gffliple94 

[0161] An oral dosage ton for administering orally active fbnmula (I) compounds is produced by screening, mixing 
and tilling into hard gelatin capsules the ir^redlents in proportions, for example, as shown below. 
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Amounts 


(E)-342-ivt)ulylO -{(4-caftM0(y^ H-irfiiddzol-5-yO^-(2'*ienyOmetfn^ acid 

magnesiunfi steamte 

lactose 


lOOmg 
lOmg 
looms 



10 

Ipieg The sucrose caidum sutete cihydmte and oiaay activ© Fbf mula (i) compounds are mixBd and omnulated with 
8 10%oelaib soliitton. the wistarijlesaresc^^ 
IS cQR^eseed into a tablet. 





IngfedieniB 


Amounts 






TSmg 




nolcacid 






caldum sulfate dihydmte 


100 mg 




sucrose 


15 mg 




slaich ~ 


Bing 




laic 


4mg 




Gtearicecid 


2mg 


so 





[0163] (E>-S^2-fvBut)i-^H(4K»lt)0^ 
3S 50 mg. is dispeised in 25 dnormaJ salirie to prepare an h'ect^ pr^aM«fio« 



gxarrff?|g97 

1(1164] A topfay opthamological sdluton^f^ ^ ™<^B 

40 cofK^ions1N«in^e<j^^ 



Ingredients 


MiounlB(m^mg 


{E)-3-[2Hn-bulyl-1H2chtorophenyl)nie^ 


10 


acid 




ditsasic mliun phosphate 




monobasic sodiiflTi ptosphat^ 


2.4 


cNorobutand 


5.0 


hydroxypropanol methyloei^Uose 


50 


gteiite water 


q.S;ad1.0mL 


1,0 N sodium hydrcodde 


q.8.adpH7.4 



[0165] b is to be understood mat the inwentksi is no* Smited to the embodiments illustmted hereabove and the right 
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to the iBuBtrated errtbodiments and all modifications coming within the scope ot the foDowlng dahns is reserved. 
Claims 

1. A compound of the formula (I): 



is ph^, bphenyt, naphthyl, or adamantyimethyt. which are unsutjstituted or syt}&lHuted bjf one to three 
6ub6tituenls'selected from a Br. F. I. C1-C4 alkyl nitro» CQgR^ tetrazol-S-yl. CrC4altoy, hydroxy. SCr 
a^kyl. SOgNHR''. NHSO^R?, SC^K CONR^R^ GN. 80201-048^. or C^Fgn^r w^*" "« 1-3^ 
S is OzC^o3^\^* C^<^^ifi\mTfir C3-C^oa>ky«y^. Cs-Cscyctealky!, or (CH2)o^henyl unsub^ltJlBd or cubsfi- 
tuted by one to three substituents selected from C|-C4al€yl. nitrot Q, Br, F, I hydrosey. Ct-C4aJto(y, NR R , 
OOfeR^CN.orOONRW; 

X is a single bond, a or O: , , , 

R^ Is hydiogen. a Br. F. I CHO. Ivdraxymethyt, COOR^, CX)NR^R% NO2, or C„F2»hv wherein n is 1-3: 
R* and R^ are independently hydrogen, CrCealkyl. thienyl-Y^ furyt-Y-. ps^azol)^Ys lmidazo»yl-Y^^ pyrrdyl-Y, 
triazolyl Y-. ojcazolyl-Y-. isoxazdyl Y% thiazoly^Y-. pyridyl-Y-. ortetraasolyl-Y-, eiccept thai and R^arenot both 
sheeted from hydrogwi and 1 -CealkyI and each h^erocydk: ring is unsubslituted or stiaslituled by CrC4alkyi. 
Ci-C4atocy, CI, Br, I. NR^R^ GpgR^ SOjjNHR^ SO3H. or CONRW: 

Y is a single bond^ a S. or CrCsSlkyl which is straight or branched or optionaJly substituted by phenyl or berh 
zyi, wherein eadi offtheafyf^oips iBunsiiJStilirtedor NQa^ Ci^4^ft>M. ^^Aal^^^- 

CNorCOiiR^: 

R« is -Z-CODR^ or -Z'CONRW; 

Z is a single bond, vinyl. -CHz-OCH^-. methylene optionally substituted by Ci-C4allcyl. one or two benzyl 
groups, thienylmelhyi, or furyfati^. or -C{0)NHCHR»-. wherein R^ is K (^i^kfi. pher^. benzyl, thienyl- 
m^l, or tirylmethyt: 

eadi R' bidependertly cs hydrogen. Ci-C^alkyl, or {CKy„^hen)4, wherein m is 0-4; and 

r8 ts hydrogen. CrCgalkyl, or 2-dKCi^alkyl)^no-2-Q«>ethyl: or a pharmaceutical^ aoc^jtaWe salt 

thereof. 

2. A conpmind according to d^n l inwhich oneof R'^arid R^ls hycfnog^orCiK^ealkyl. 

3. A compound according to daimi Of 2 m which: 

Ri is phenyl unsubstituted or siitetituted 1^ one to three sitefituents selected Iriwn chkm fhiora tfifkiorofne- 
thyl. nitre, m^, methoxy, lyJraxy;sulfctfii3do, caitxay. cafboCi-C4iaIlTOy. carbamovii cyana or t^razol^yl; 
X is a single bond; 

R^ is hydrogen, di^oro. f luoro. or trifluoramethyl; 

R* Is hydrogen or Ct-CealkyI; ^ . 

R5 ,B t«enyimethyt. furylme^ irtud82dyln*elhyli or pyiklylmefliyl. each ctf whktfi is optionally siAwtitu^ 

melhyl or melhoxy: and 

is COOH. CCX)Ci^lkyl. or CONH2. 

4. Acdn^nd accorcfihg to ariy one of daims 1 to 3 which ts tlie £ (trans) isomer. 

5. A compound according to dam 1 wNch «k 




in which: 
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(E)'3'[2-iit4}uty1-H(4-cafbDxy-3-cWorophenyOm^^ H-Mdazd-6-yfK-(2-1hien^)methyl-2i?rop«ioic add; 
(E)-3'[2-n-biJty1- 1 -{(2-chtofopheny1)metl^l}-1 H-lrrada2d-5-yf]-2-(2-tWef^)methyl-2-propen^ acid; 
(E)-3-[2-n-butyhH(4-carbaKy-2'<;Noro^ H-ifradazd*&^yip2*(2-1hieny1)methyl'2i}ro acid; 

(E)-3-I2-n-hexyl- H{4-caJtxsxyphetyl)mett^ 

(E)-3-[2-n-propyH -{(4-cart5axypheriy()methy1}-^ WrTiidazo^5-yil-2-{2-lhi€nyOrnethyl-^ add; 
(E)-3-[2-n4xrty«-1-I(2-nitrophenyl)me%l)-1H-i^ acid; 
(E)-8-(2-n-i3Utyl-1-{(2-chlorc^ 

(Ei-3^l2^Mxityl'1'((2-chiorQpten^ H4rT«*dazd-5-yq^2-(4Hmtdazotyl)m add; 

(E)-3-(2-rv*utyi-1-{(2-chlcxTopheriy^^ 

(E)*3-(2-n4)utyl- H(2-chlon^heriy^^ 

(E)-3-12-n4xity!- H{2-cyanopNf^)^ HHmidazol-5-yfl-2-(2'tWenyl)meth^^ aad; 

(E)-3-[2-n-txrtyl- 1 ^(4-rnethaxy'3-rriethyIph«Tyi}met^ 

acid; 

(E)-3I2*ri4xJty1-1-{(a-chtortJp 
(E)-3-(2-n4xjtyl-H(2-dibropheriV^ 

(EJ-3-[2-i>^3uty1-H(2.3-dk;htoropher^ add; or 

(E>3-i2-ivbu«yl-H(2-influoron^ add; or 

a phannaGeiilic^ly aoc&sM^e salt thereof. 

6. A<mipoundacc»rdaigtoanyoneof c^m HoSfbr UB&asa mecBcarnM. 

7. A pharf¥»ceiLfiG^ conriposltiqn w^di cdrrprisiss a c<MTipound aocxHdIng to any oha (otf dalma 1 U) 5 and a pharma^ 
oaulically acceptable laff^ 

8; A process far pri^ring a cdmpOulid of 111* fc^niijla (1) or a piN'macfiuti^ as defined Iri 

dieum 1 , v^hudi pfocesa coiTipr^ 

a) reading a compound of the €:»rrnula (11): 



wh^n R^. aikt X areasdefiriedrndahri 1. a^ In daim 1^ ©loeplthatiiea^ 

the R< group do not JWude t or GQaH. wth (G,*4a^l^^ 

wherein s a« def Bted in claim 1, hi the preser^ of a base; or 

b) reac^ a corriwund of tie lomiiida (11^ ; 




t-C^H30G=0 
I 





vi^eln fi®. R^. R^, andX ^'e as d^ined in daim t a cwpoynd (IV): 
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{W)p _ yCH.OSO.CFj 



(IV) 



wherein W is Q. Br. I. C^-C^\^, nitra C0^CfC4aD<^ C|-C4aIkDKy, SCt*C4a9^, CN. S0^CrC4alkyt, 
SOjgNHR^ NKSOaC^AalM. or C^2,h1. " >s 1-3. p is 0^ and is hydrogen. C^^aJkyl. or (C^^4phenyl: 
or 

c) reacting a Gonnpound of the fbmmla (IQ bb hereinbelore defined with a conpound of the formula {V}: 

^ COOH 
"^CCXXJ^-CfiaiKyl 



wherein is as defined in daim 1 . in the presence of a b^: or 
d) reacting a oompptmd ctf the formula (VQ: 



.1- ^. or" 



R— CH. 

CH— CHCOGC^^CjaUq* 



iVX) 



wherein R^. R^, andXare as defined In claim 1, R^' is R^ as defined Inclalm 1, exceptthatthesubstttL^nts 
an the R^' group do not hclude teirazot5-yl. CH or CO2H and R^^ m OOCH3 or SOgCHb. with a base; or 

e} reacting a compound of the tormu^ (II) as herelnibefore defined with an appropriate heterocydic acetic acid 
in acetic anfiydridte in fha presence of a base; 
and thereafter: 

(f) fen- formula (I) connpouncls in which Z is •GH2-0-CH2^ reducrng the formula (I) ester herenbefore pre- 
pared* foOowed by reaction with a Ci-Csaic^ haloacetate or; 

PO for formula (0 oorrpounds in wt^ch Z « •C(0)NHCHI^ - wherein fe K Gi-C4aDtyl, phenyl, beruryl 
thienytmelhyl, or furyimethyt. hydroTyzEr^ the formica (f) ester corrp^jnds hereinbefore prepared, fcillowed 
by readion with an appropriat^y subslitrted amino add. in the pre&erK:e of an an^e-fbrmlng reagent; or 

(jiiyibr lormiia (1} compounds in whtdi Z is a methylene groiipi rediictrig thelormMla (Q ester conpounds 
hereinbefore prepared, followed by reaction with a Ct-C^kyl cHoroformate and then reaction with caitxm 
mononde in the presence of a phosphine Ir^nd; or 

(iv) for formula (i) corrpounds in which Z is a methylene group substituted ty/ C|-C4all^t benzyl, th^nyl- 
methyl. or furyimethyf, reacting the formula (Q ester compourxis wherdn Z is a mett^ene grotp prepared 
above with a nthium di^kylamicte fbliowed by reaction with an alkylating agent; 
and thereafter wfiere necessary: 

(i) for formula (D Gom|X)unds in w^^ch the group is sitetituted by hydro)^. deprotecling the formuKa (Q 
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compounds m which the ^^oup is substituted by CrC4aitoxy; or 

09 for formula (i) conrpouncfe In which the group ts sutDstituted fay cartxixy. hydrolyzing the tormiia (I) 
compounds in wtiich the Pi^ groqp is subs^Ued by C02Ci^aIky1: or 

fii) lor formula (1) corrpoufxJs in which o^oup «5 substituted by a tetrazo<-5-yl group, trealing ihe fomrula 
(i) corrpound in which the group is substituted by cartxwty. with a halogenating agent followed by con- 
version 10 the primary amide in a reaction with ammonia, dehydration wnth ox^yichlorideAiimethylfDrma* 
nride ard raactbn with azkJe; or 

fiv) for farmula (I) conpounds in which R^ is -2 OOOH. hydroiyzing tie formula (0 compounds In which 
is -Z-COOCr Cealicyl: 

(v> for tormina (I) conr^unds in which R^ -2-CONR^R' wherein is hydrogen. CfC^allqrl. or 
4Phefiyt, treating the fomrwla (I) conpounds in whk^ R^ is -Z'CXX)H with a halogenating agent foUovved 
by reaction with an appit^tateiy aUbetituted amine; 
and Dweafter optnnafly formir^ a pharmaceulically acceptable salt 



9. The use of a compound of the fc»rmula {!) or a phaimaceulically aocseptaWe salt thereof as defined in any one <^ 
claims 1 to 5 in tiie manutacti^e of a medicament for treatn»nt of (£seases in which angiotensin fl rec^r antag- 
onism is a factor. 

IOl The use of a conpound of the formula (0 or a phanmaoeutically acceptable saH therecrf as defined in ariy one of 
claims 1 to 5 in the manufactiffe of a mecficamentfor the treatment of hwpertensibn» congestive haart failure or renal 
failure. 

aalms for the following Contractins StiaAaa: ESi 6R 
t. A process for preparing a confound of the formula (Q: 



is phefiyi. biphenyl; naphthyl, or adamantytmeihyl. which are unsubstituted or substituted by one to fvee 
substituents selected from d. Br, F, I. Ct-C4atkyl nitro, COgR^. tetrazol-S-yl, Ci-C4atoxy, hydroxy^ SGf 
C4akyl, SO2NHR7. mSO^^. SO^H. CONRW. QK S02Ci-C4alkyt. or C„ fzr^x^ wh^eln n is 1-3: 

Is Cg^JioalKyl. Ca-Cioatervl, Ca-Cioalkynyl. Ca-Cfecysloalkyt or (CH2)o^heny1 unsitetituted or sitefi- 
tuted by on© to three si^jstftuents selected from Ci-C4alkyl» CI, ftr, F. I. hydroxy. Cf C4alto)ty. NR^R^. 
0P2R^CN,C»^CX>NR^R^: 
X Is a eir^ie bond. or O; 

fP is hyj^rogen, CI, Br. FJ. CHO. hydroxymethyl. COOR^. CONR^R^. NO2, or CnPsrv+i. wherein n Is 1-3; 
R* and R^ are independently hycbogen. C^-Cgalkyl thienyl-Y-» furyt-Y^. pyrazolyl-Y*. imidazolyl-Y-, pynt)lyt-Y-. 
lriarolyl-Y-, oxaalyirY- Jsdxazolyl-Y . thiaaclyl-Y-, pyr^yl-Y-, or tetraiolyl-Y, except that R* and are notbolh 
selected from hydrogen ahd CrO^^lkfi mA each heterocyclic ring is iroubstituted or aufaetituted tiy Gt- 
C4alkyl, C,-C4alkoxy. CI, Br, F. I, NR^R^, COgR^. SO^NHR^, SQgH, or CCNR^R^; 
Y is a single bonct O. S. or Of Cealkyi which is straight orbranched or cptionaBy substituted by phenyl or ben- 
zyl, wherein ^ch of the aryt groups Is unsui>stituted or substituted by halo. NQg. CF3. Ci-C4a0fyl. Ct-C4alkQxy, 
CN^orCXDaR^; 

PF is -2-CCX)R^ or -2-CONR^R^ 

2 is a single bond, vinyl, K^Ha-O-CHg , nr^hytert© Qpliorially aubs^ed bjf CrC4alkyl. one or twro benzyl 
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groups, tfiienytmett^, or furybnethylp or -C(0)NHCHR^-. wherein is H, Gt-Cfiaikyl. phenyl, benzyt thieriyl- 
methyt. orftirytmethyl: 

each independently is hydrog^. C, -C48lkyl, or (CH2)nPhenyl. wherein m is 0-4; and 

IS hydrogen, Ci-Cgalkyl. or 2-di(Ct-C6aB<y1)-amino-2-Qxoethyl: w a pharmaceutically acceptaWe salt 
hereof. 

which proc8$6 Ottiprises: 

a) reacting a oompound of the formula (11): 




CHO 



(II) 



whereby R', and Xare asdelined incym 1, and R^'as defined indaim 1, except thalthesiiiGimiente 
on tf^ R^ group do not include letrazoI-S-yl, OH. or COgH. with (erC4aJtaxy)^P(0)CH{R^<X)aGt- 
C^alM. therein R^ is as defir^ed In c^'m 1. in the presence a base; or 



b) reacting a oompound of the lomiula (HQ: 



t-C^OC=0 

' ,CR*=CCOOC^-C^icyl 



* C 




wherm R^. R^ R"^. R^ and X are as deHrwd In dam 1 , wHh a oompourul of thelbrnnjia (IV): 

I2OSO2CF, 

(IV) 



wh^ein W isCi. Br. F, I. Ci-C4aB^. nitra C02Ci-C4alkyl. Ct-C4alkoxy. SCi-C^alkyl. CH, SOfeCvC4alkyl. 
SG^NHR^ NHSpzCt-CAalkyI, or C/am-v ^ ^ P ^ and R^ is hycfrogen. Ci^aBcyt, or {CH^h- 
^phenyl; or 

c) reacting a compound of theidrmt^a (II) as hereinbafore defined with a compound d the formula (V): 

wherein R^ ts as d^bted in dalm 1 . ^ the presence of a base: or 

d) reading a compound of the formula (VI): 
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r 



N 




CH— CHCOCXJ^-Caafkyl 



R^X 4 



(vl> 



N 



wherein R^, F^. and X are as defined in dalm 1. R^^ is as drfined in c^aim 1 . except that the sub- 
stituents on the R^^ group do not include tefrazohS-yl. OH, or CGgH and B^^ is COCH3 or SOzCHj, wim a 
t}ase:or 

e) reacting a compound of the formula (IQ as hereinbefore defined with an appropriate heterocyclic acetic 
acid in acetic anhydride in the presence ola base: 
and thereafter: 

(!) Ibr formula (I) ocmpounds in which Z is -CH2-OOl2% reducing the iornwia {!) ester hereintjefore 
prepared, followed t)y reaction with a Ct-CgalKyl haloacetate or; 

(ii) tor formula (I) compounds m whffih 2 is -C{G)NHCHR^ - wherein F^^ is H, -C^^^^ V^^, ben- 
zyl thienytmethyl. or turylmethyl. hydrdyzing the formica {!) e^er con^nds tiereinbelore pr^ed. 
foUowed by reaction with an ^jpropriately si43stftuted amino add, In the presence of an amide-forming 
reagent: or 

Oil) for fonnula (I) ocmipounds in which Z Is a m^ylene ^oip. reducing ttie fbmula (1) ester com- 
pounc^ hereinbefore prepared, followed by reaction with a -QealkyI chtoroformeite and then readfon 
with carbon monoxide m the presence of a phosph'ffie ligand; or 

pv) for fonnula (I) conpounds in which Z is a methylene groiqj substrtuted by CrC4allcyl, fa»iryl. 
thienylmethyl, orlurylmelh^, reading thefornHjfla (0 ester oompouods wherein Z fe a mettiylene 9019 
prepQiBd above witi a lithium dialMamade foUowed by reactfon with an alMafing agem; 
and thereafter where necessary: 

(f) for forn^ia (I) corrvjpunds in which the R^ group Is substituted by hydroxy, deproteding the fomrula 
(1} oompoimds th wNdi the 6fOtq» is s^^ 

(ii) tor formula (1) compounds in wNch the group is siAjcWuled 1^ cartxoy* hydrdyrfng the formula 
(1) compounds in which the R^ group is substituted by CC^Ci^alhyl: or 

(ill) for formula {!) conpoiffxis in whidi group is substituted by a tetrazol-5-yl group, tr^ng the for- 
mula (1) compound ki which the R^ group Is substituted tiy carbcocy. with a haiogenaling agent, fol- 
lowed 1^. conversion to the prmnary amkle in a readicm with ammonia, ctehydiation wHh 
oxalytchlorkie/dimettiylfomiarTide ml readkm with azide; or 

(h^ for formulaj!) compounds in which R? is -Z-QOOH, hyd'o^ar^ the torntJa (0 compquhcte in 
wHch R^ is -Z-COOCi -Cfiancyl; or 

M for fcK-mula (I) oompouhds in wWch R^ is -Z-CONR^R^ wherein is hycfirpgen. Ct-C4alkyl, or 
(CH2)ci-iiphenyl, treating the formula {Q compounds in wNch R^ is -Z<XX)H with a halqeerraiing 
agent foSowed tsy reaction wilh an approprialely substituted amine; 
and thereafter optlonagy forrhing a pharmaceutically accept^e saft 

A process according to claim 1 in whidi one of R^ and R^ is hydrogen or Ci-Ceaikyi. 

A process according to dalm 1 or 2 wherein: 
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is phenyl unsubstltuted or substituted by c^e to ttiree sitetiluents selected from chloro. fluoro, tifluoronie* 
thyl, nitro, methyl, mettiaxy. hydroxy, sidfamkia caitxwy. cafboC|-C4altocy; caibamc^. cyanci or tetrazoi-S^: 
X is a single bond; 
r2 is Cz-Cealkyt; 

is hydrogen, chloro. fluoro, or frtfluoronneftyl; 
R^ 6 hydnogen or C^-C^k^: 

r5 is thienylmethyl. furylmetfiyl, inildazQiytmethyl. or pyridyfrnelhyl eadi of which is oplionaBy subsStuted by 
methyl or melhoxy; and 

is COOH. COOC^.2a^kyl, or CONH2- 

A process accordmg to any one of clarms 1 to 3 wherein Ihe cdrtpound of formula (I) is the E (trans) isomer. 

A process according to claim 1 wherein the confound of 1ornu4a (i} is: 

(E)-3-p-n^xrtyl-H(4<aibQxy-3-cWorophenyOmeth(yil-lH-Wd^ 

(E).3-p.n-butyl-1 ^{2-dilCMrophenyl)methyl}-1 H-Hii5da2d-5'y!]-2-(2-thienyOmetfiyl-2-piopeiTO^ acid; 
(E)-3-[2-n-bLityl-1 -{(4-caft>axy-2-chlorophenyl)me!thyl)-1 H-lmidazd-5-yO-2-(2-thiefTyOmethyl-2-prop^ok; acid; 
(E)^-p-n-butyt-1 4(4-cart»meltotyphenyt)mcthyl)-1 HHmida2crf-S-yil-2-(2-thieiyf)methyJ-2-propenoic acid; 
(E)-3-!2-n-hexyhlK(4HaEirboxyphen(yl)nr>eth(yt}-1 H-imidazd-S-yl]-2-(24hIenyl)me&iy<-2-prop8noic acid; 
(Ej-a-p-n-propyl^l -{{4-carbQxyphenyDme^1 H-lnwlazol-5-yO-2K2-thienyl)me&iyl-2-prop^ Md; 
(E)^-l2-n-btJ4yf-1^(2-ni^henyOm6thyl}OHHmida2d 

(E>-3-|2-n-toty!-1 -{(2-cWorophenyl)methylh1 H-imida20l-5^-2-(2'furyl)msthyi-2iyopenoic a<^; 
(E)-3-[2-fVbutyl-t4{2-cWorc^eriyl)methyf)-lH-im^d^ 

(E)-3-[2^btityl-1 4{2-cWorc^enyf)methy5-1 H-imkJa20l-5 ytl-2-^-thienyqnf>ethyV2ixope^^ add; 

(Ey-a-p-n^bu^-HCasjWoropheriylimetlTyD-lH-im'K^ 

(E)^-[2-n^»iM-1^P-cyar«^^>si^ 

(E)^ [2-n4»ilyl-14(4-fnethOKy-3-meltnrtphervO'^ 

add; 

(E)-3-t2-n-buty1-1 {(2<htofophenyt)methyl}-1 HAwk!iBzo\-5'y]]'2'(Av^fi^ acid; 
(E)^^2-ri.tHj|yl-1-{(2K:hbrophenylJmethy1}-lH'imkl^ 

{E)-^-n43utyl-H(2,3-dicWorophenyf)meth^ acid; or 

(E)^.n*iJlsrt04(2-trffluororne«Ty»^ or 
a ptmmriac^ulicaly acceptable salt thereof. 

A compound of the formula (Q: 



R^ is phenyl, b|pher^, naphthyl, or adamantylmethy4, v^ch are unsubstftuted or substituted by one to three 

BubstHuents selected from CI. Br, F. I, CrC4al)yt, nttra C02«^ teirazol-S-yl. Ci-C4atofy. hydroxy, SCr 

C4alkyl. SOgNHR^ NRSOgR^ SO^H, GONR^R^ CN, S02Ci-C4aIkyl, or C^Fai^r wherein n is 1-3; 

R^ is Cg-CioalM. Cs-CtoaMy^. Cg-C^oalkynyl, Ca-Cecydoalkyl. or (Oyp^enyl unsitefituted or subs^- 

luted by one to three substHuents seJeded from Ct-C4aBcyl. nStnx CI, Br, F, I. hyctoy. CrC48fl«»)r. NR R , 

OOgR^. ON or OONR^R^ 

X IS a single bond, or O; 

r3 is hydrogen, CI, Br. F, 1, CHO, hyd^oxymethyL COOR^ CONR^R^, NC^, or CnFgn^r wherein n is 1^: 
R* and R^are ind€pendenlly hydrogen. Ci-Cgalkyl. thieny^-Y-, luryi-Y-. pyrazolyl-Y-, imidazolyKy-. pym3tyl-Y-, 
lriazoly!-\t, oxazoly^Y-, isoxMolyl^Y-, ihiazbly^Y-. py^c^-Y^ or telrazolyl-Y-. exdeplthal R^ and R^ are not both 
seleded from hydrogen and CrCgalhyl and each heterocydic ring is unsutetitiited or substlfejted by Cr 




(I) 



inwNch: 



EP09552MA2 

C4aikyl, CrC4altocy. a, Br, F. I NR'R^. COzR^. SO^NHR^ SO3H, or CONRW; 
Y is a single bond. 0, S. or Cr, -Cealkyl which Is straighj or branched or optoiaHy substituted by f^enyl or ben- 
zyl, wherein each oi the aryl p^oMPS is unsubstiluled or subslituted by h^o» NO2. CF3. C|*C4alkyl Ct-C4alkDxy, 
CN. or OpgR^: 

is -Z-COOR* or -Z-CONR^R^: 
Z is a single bond, vinyl, -CH^O-CHa-. methylene optionally substituted by Oi-C^eSkjfl, one or two benryt 
groups, thienylmethyl. or fur^meltiyl. or -C{0)NHCHR®-. wherein R* tsH Ci-CsalM. pheriyl. benqrf, thtenyl- 
ni8thyl,0ffurylniethyt: 

eadi R^ independently fe hydrogen. Ct-C4atkyl, or (Chy^phenyl. wherein m Is 0-4; and 
R^ l6 hydrogen, Ci-Cgallvl. ot 2<fi(Ci-<5Ba«V^a"w^2-Q>©elhyl; or a pharmaceuticafty acceptable salt 
thereof. ' 

7. A oorrqsound acoording to d^m 6 tor use as a medScamertt 

IS 8. A pharmaceutical GGinposition which connprises a compound aocordir^ to claim 6 and a pharmaceuticalty accept- 
able csa-rier. 

9. The use of a oonpound of the fomtM (1) or a phaimaceuticailly acceptable satt thereof as defined in daim 6 in the 
mamdadure of a meeficament tor treatment of diseases in %vhBCh angiotensin II receptor antagonism is a tador. 

16l The use of a conpQund of the foimila (I) or a phannaceuticaily accef^ble saR thereof as deftned in datm 6 in tie 
mahutachjre of a medicament tor the treatment of hypertension, conc^tfve toiiure m renal f$akae. 
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